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Proceedings of the Royal Society of 
Qyeensland 


Presidential Address. 

By PaonaaoB E J Goddabd, B A , D 80 
{Delivered before the Royal Society of Queensland , 19th March , 1928 ) 

It is my pleasing duty, as President of the Royal Society of 
Queensland, to record a year of Bound scientific activities on the part 
of the Society The general nature of thoee activities is set out in the 
Annual Report of the Council which has been read to you this evening 

Before referring to general matters which have the interest of the 
Society, I wish, on behalf of the Royal Society of Queensland, to express 
appreciation of the association with the Society of such men as the late 
Professor Liversidge and the late Professor Rennie, both of whom were 
corresponding members of the Society , and of the services rendered 
during a long ponod of years by the late Dr W P Taylor, who acted 
as a Trustee of the Society We regret very much the deaths of these 
gentlemen, and in realising the value of the help which they gave through 
their association to the Society at a period when science and scientific 
effort, such as manifested by the Royal Society, was of less value in 
the eyes of the community than it is at the present time, we offer to 
their relatives and friends our sinoorest sympathy 

There are several matters whioh, as retiring President, I consider 
should be mentioned on such an occasion as this in the interests of the 
Society the Royal Society of Queensland is dependent for its 
existence on a membership roll whioh is far too limited in numbers, 
and on flna.nma.1 rapport from the Government of Queensland, which 
— mtance we gratefully acknowledge As President of tho Society, I do 
feel that there are many members of the community whose professional 
interests and general outlook on life are scientific or incline m that 
direction, and who might be expected to throw in their lot with the 
Society It ia frequently stated that the subjects which constitute the 
ban of diseuiBona at our ordinary meetings, and which form the substance 
of our Annual Proceedings, are lltw '^ and specialised to on extent that 
defiles internet to many of the class to whom I have alluded. I would 
Uft tosey, aa President of the Society, that this is no fault of the Society 
itaalf. . Any r e stri ction on the nature of subjects coming before the 
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Royal Society antes from the restricted interests of the member* 
constituting the Society The Council would welcome a greater variety 
of scientific contributions, and would be pleased to welcome to the mem- 
bership of the Society all those who take a real interest m matter* scientific* 

There is one other matter in connection with the activities of the 
Society that oolla for speoifio mention, and that is that the Royal Sooiety 
not only plaoes no limit on the nature of the scientific contributions 
placed before it, but is anxious to foster all forma of economic or applied 
research 

The Council notes with satisfaction the increased and intensified 
interest being manifested by Commonwealth and State Governments in 
matters scientific, and whilo this interest is largely in tho direction of 
soientifio research in relation to industry and produotion, yet it indicates 
practical sympathy with scientific effort It is noted with pleasure that 
the Council for Scientific and Industrial Research is appointing a staff 
of first-class sciontifio men to deal with problems of importance to 
industry and produotion in all its branches, and in so doing is Betting 
an example by offering emoluments sufficient not only to attract first- 
class men but to encourage younger men to approoiate that there are 
better opportunities ahead than has been the case in tho past Tho 
Council notes with pleasure the Appointment of a Board of Agriculture 
by tho Government of Queensland, and representative of the various 
bodies concerned in agricultural research within the State, with a view 
to oo ordinatmg the activities of these various State bodies inter «e as 
well as with the activities of the Council for Scientific and Industrial 
Research and tho Development and Migration Committee The Royal 
Socioty of Queensland, as tho oldest scientific body in tins State, can 
view with satisfaction these happenings and dev elopments, for the Royal 
Society of Queensland has, from its beginning, encouraged interest in 
scientific research for the sake of science, realising long before any 
appreciation of science was engendered in the minds of the community, 
that scientific research lay at tho basis of human development 

The Society welcomes the activated interests of Governments m 
scientific research, and while recognising that there is still a long way 
to go before industry m general appreciates to the full the dependence 
of its future efficient development on ncienoe, yot faces the future in 
this respect with optimism It is hoped that in this march towards 
advancement younger members of the present and future generations 
possessing a love or aptitude for science will be attracted to the fields 
of scientific research This is one of the great needs in Australia at the 
present day 

* * * * * 

Vntus Diseases and thexb Bearing on inn Cell Theory and 
other Biological Concepts 

I have chosen as the title of my Presidential Address this evening 
that of “Virus Diseases and then bearing on the Cell Theory and other 
biological oonoepts” I do not propose to attempt anything of a 
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monographic nature on virus dise ase s *o uoh would be premature— but 
to indicate to you the importance of these diseases and their relation 
to humanity from an economic and scientific standpoint Any 
Investigator oonoerned with researches into virus diseases is constantly 
being drawn in mind towards many somewhat abstruse and very imper- 
fectly understood fundamental biological problems Although I do not 
claim any specific originality in respect of the geneial subject matter 
of this address, yet I would say that association with certain investigations 
into a plant virus disease has for the past few years largely dominated 
my mental horizon in so far os biology is concerned I feel that a 
Presidential Address offers a special opportunity — which should be 
seized — of presenting some subject which has wider suentifio incidence, 
more constructive value, and greater general interest than a specialised 
scientific paper which might be expected to find its place in the 
Proceedings of the Society To my mind no hiologuul problems have 
more fundamental scientific significance immediate ly than those of virus 
diseases, nor is there any biological problem confiontmg us to day which 
appears to have greater significance in so far as humanity is concerned 
We know comparatively bttle about the problem of living matter , we 
have been nurturod with certain ideas that dominate our biological 
horizon, such as the cell theory, which occupies m the mind of the biologist 
the position that the atom occupied m the mind of the chemist unid 
comparatively recent yoart. Tho atom still constitutes a necessary 
unit m our mental catalogue for descriptive chemical purposes, but a 
desire for a more profound understanding of tho inorganic world, and 
the attainment of that philosophic perspective which is synon>mous 
with the term “scientific,” compels us to have regard foi such ideas 
as the Identity or equation between encigy and matter and tho quantum 
theory In the same way the cell will always icrnam as a useful working 
unit m our mental catalogue for descriptive biological purposes, but 
the tendenoy to regard such a unit as the ultimate entity in consulting 
problems within the realms of biology must l>e avoided The cell theory 
will remain, but biologioal ideas will progress 

Virus diseases have a variety of interest Firstly, their significance 
from an economic standpoint is being forced on us with mcreasmg 
■tress each succeeding year, and it seems highly probable that gradually 
the most important of our domesticated plants will yield examples of 
these insidious maladies They have their incidence also in the animal 
kingdom, where numerous diseases have been proved to be due to the 
preaenoe of an ultra-virus In so far as plants are concerned, it would 
not be stigmatised as a gross exaggeration of the present position to 

S rophesy that virus diseases directly and indirectly will ultimately 
ominato the science of plant pathology Such a statement need not 
necessarily be construed as suggesting that something of a catastrophic 
character has been delivered by Nature , it simply means that with 
increased knowledge, not only of natural living objects themselves, and 
anting out of that, the availability of more subtly devised means and 
technique, we are enabled m our attempt to diagnose the mysterious 
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IDs of plants to get down nearer slid nearer to the basic idee concer ni ng 
the problems of living matter. The ultamete goel wiU never be fetched; 
we ere simply pawing milestone after milestone, reaching nearer and ne arer 
to that unattainable goal New problems will arise as we progress; what 
onoe merited the status of a cause will be relegated to that of effect , 
what appears to be a basic idea of to-day becomes merely a further 
acquisition of knowledge to-morrow Further, it may well be that, 
in plant-virus diseases at least, we are viewing the results of a disturbance 
m the balance of Nature in a way which will be indicated later m this 
address ; or it may be that we are paying the price for an intensive effort 
in the direction of plant domestication Such ideas have arisen in the 
pest, and still continue to arise in the minds of investigators co n fronted 
with the problem of virus diseases The whole matter of plant-virus 
diseases was considered recently at the Imperial Agricultural Conference, 
and it was there decided that one of the most important avenues of 
research meriting attention throughout the British Empire was that of 
fundamental research into virus diseases 

This may serve to indicate that I have not exaggerated the importance 
of my subject from an economic standpoint 

Secondly, virus diseases would, according to our present interpreta- 
tion of their nature and cause, seem to open up a sphere of investigation 
of intense scientific interest, inasmuch as they lead us directly m our 
present state of knowledge to an intensive attempt to unravel, the 
mechanism and physiology of the cell 

Thirdly, bound up with what I have mentioned above, is the high 
possibility that investigations into virus diseases may lend very important 
help to an understanding of the nature and cause of cancer, as well as 
unravelling the reasons which lie behind the beneficial effects which are 
derived in certain cases at the present tune by various types of 
irradiation 

The idea that there were beings of such minute size as to be invisible 
under the highest powers of the microscope received mention as early 
as 1074, t e , over two centuries ago Even Pasteur, who did so much 
to throttle the idea of spontaneous generation and secured a firmer and 
firmer basis in biology for the cell theory by his bacteriological studies, 
onoe stated that if the oausal organism of rabies could not be seen under 
the microscope, then it was simply because its dimensions Were too small 
for the limits of visibility of this instrument As I propose to devote 
attention this evening, in so far as virus diseases are concerned, to 
examples drawn from the plant kingdom, I may be permitted to give a 
bnef rteumd of the history of plant- virus diseases 

The earliest discovery of a plant-virus disease was mads in I89Jfby 
IwanowsU, who showed that a mosaic disease of tobaooo was ft contagious 
disease, and that the causal agent could be passed through a filter candle. 
Later experiments within the next two yean corroborated the e xtr eme 
minuteness of the oontaguras element, and led to the development of the 
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hypothesis that the contagious element was a contagtum fiutdum vivum 
Some that time many other filterable viruses have been discovered, 
although it has been provod that some of these are no longer to be regarded 
as true viruses, t e , ultra viruses, but represent minute organisms, such 
ba baotena, etc Virus diseases are now known to be represented among 
the diseases affecting such a wide range of plants as tomato, turnip, 
potato, sweet pea, asters, beans, bananas, t>oct, cabbage, celery, 
cucumber, sugar-oane, hop, lottuce, melon, pea, peanut, raspberry, 
pepper, cineraria, clover, cotton, com, spinach, soy bean, tobacco, 
etc The list 10 not to be regarded ns complete For a very long time 
many of these diseases were placed in the category of physiological 
diseases, but gradually as suspicion of the presence of an ultra-virus 
was aroused a development of our knowledge of the symptoms led to a 
systematising of those symptoms which now places uh in a position to 
at once suspect the virus nature of the causal agent in such diseases 
One feature common to all virus diseases is their transimssihility from 
diseased to healthy plants, duo to the presence of something which we 
term a virus or ultra virus, — perhaps the latter term might bo used * 

There is one significant feature about virus disease s, and that is 
the symptoms of the disease in a particular plant may include certain 
appearances, malformations, etc , which occur m otherwise healthy 
plants as the result of environmental mllutnce, some duo to one 
particular environmental factor, others to another and t*o on With 
respect to tranamiBSibilily, virus dibeasos fall into throe groups, namely, 
those in which* the disease can be transmitted by inoculation of the jmee 
from a diseased plant into a healthy plant, by grafting or through an 
insect vector ; those m which insects and grafting serve to transmit 
the disease , and those m which the disease is transmitted by budding 
or grafting, no insect vector having yet been discovered, and inoculation 
experiments having failed 

In general, those types of virus disease m which tiansnusaion can 
be effected by inoculation are termed mosaic diseases, but, not only is 
there no reason for icgarding causal agents as falling in a different 
oategory to that in which is included the < nubal agent of other plant- 
virus diseases, but there are so many points of resemblance between 
the two groups that, m the present state of our knowledge, wo should not 
stress the importance of our inability to effect the transmission by 
artificial inoculation Both groups arc systemic diseases, that is to say, 
all pasts of the plant are affected, and further, there is no hope of mo very 
on the part of the plant when the disease has once apjieared In the 
safe of mosaic diseases the symptoms aro fairly uniform, but m the case 
of non-mess in types there is a wider variety of symptoms, although, 
as In the former, the foliage is markedly affected and there is a conspicuous 
dwttfing of the shoots In Australia several outstanding examples of 
Vfrti# have called for investigation, and it is pleasing to record 

that in tome esses investigation has resulted m a determination of the 
liatquw ajpt jnode of transmission of the disease. I refer to tomato wilt 
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and bunohy-top in bananas The former has been proved to be a vims 
disease of the non-mosaic type which is transmitted from plant to plant 
by the insect Thrxpa (abaci , the second is also a non-mosaic virus disease 
which is transmitted from plant to plant by the banana aphis, Penktionto 
ntgronervosa 

In the investigation of the latter disease, a very thorough 
pathological examination which was continued throughout the period of 
investigation failed to reveal any bacterial or fungal organism which 
could be regarded in any way as contributing to the cause of the disease, 
although various investigators previously considered the possibility 
that some fungus would be associated with the disease The experiments 
which proved, or were regarded as proving, the virus nature of this 
disease, have been repeated many times since, not only here but elsewhere, 
and it is satisfactory to record that the theory of the virus nature has 
in every case been substantiated The association of an insect vector 
in both these cases was rendered difficult of detection at first in the field, 
and to some extent this is linked up with the fact that a considerable 
period elapses afto the transfer of infected insects to healthy plants 
befoic the symptoms of the disease appear, sixteen to twenty days being 
requited in the case of tomato wilt, twenty bik in the latter case No 
doubt this period is spent in the propagation of the virus within the 
plant, for it must l>e said that ono cannot get away from the idea that 
tho symptoms and development of a virus diseaso insistently proclaim 
that tho viius substance is capable of propagation Rather does this 
appear to be the ccu»o than that any developmental phases are passed 
thiough within tho insect, comparable to tho phases of the life-history 
specifically restricted to the penod within the insort in the case of 
proto? oan diseases, such as malaria While sufficient has been discovered 
in the oast* of bunchy-top to enable the framing of recommendations 
which arc proving effective in the direction of controlling and eradicating 
tho disease, tin to still remains a great deal to bo done on tho sciontifio 
side, especially in view of the fac t thAt the banana plant offers excellent 
material for the imestigation of a virus trouble Researches are still 
being conducted, and these embrace such studies os the determination 
of the life history of tho aphis, the number of generations of aphides 
through which the virus may persist, tho determination of other possible 
host plants of the aphid the examination of such plants, other possible 
vectors of the disease, and the possible relation of other host plants to 
the infection of the banana, determination of the possible locus or loot 
of infection m tho banana by aphides with special relation to the 
menstematic tissues The last mentioned inquiry is one of extreme 
interest inasmuch as the phloem of the banana plant u affeoted by the 
virus in such a way as to suggest the possibility of throwing light on 
such problems of disturbed metabolism, growth and reproduction of 
oells, as occurs in oanoerous tissue Further, the disease, in so far os the 
tissues of the plant ore concerned, is not retrospective, that is to say, 
non -menstematic tissue developed before the introduction of the virus, 
is not visibly affeoted from a structural point of view , and this leads 
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in the direction of offering opportunities for work on readily accessible 
material which may throw light on the persistence of the menstematic 
or embryonic function of canoeious tissue 

Another very suggestive bne of inquiry is that of a study of means 
of preventing the development of the disease when loci of infection are 
discovered This opens up an opportunity of testing out the effect of 
different types of irradiation in a very convenient way Irradiation m 
relation to menstematic tissues and o&ncor problems opens up an allunng 
field of investigation It is of interest to record in this connection that 
the only record that we have of anything approaching the status of 
observed evidence in support of the now commonly accepted belief that 
the so called ultra-viruses are particulate, comes fiom ultra microscopic 
investigations associated with cancer investigation I hasten to add, 
however, that the evidence cannot yot be regarded as overwhelmingly 
convincing Then arises the adiia&hility of carrying out investigations 
bearing on the latency of a virus disease for which again the banana 
plant offers exoellont material Theie is more than a suspicion at the 
present day that banana plants may net as earners of bunchy top, that 
is to say, they remain as appui ently healthy plants, serving to distribute 
the disease either through doscendent portions ot the plant or through 
the insect vector Then then is the important point of the transmission 
of the diseoHO to other plants of othci species, which ma\ throw very 
important light, not only on tho nature of the \irus, hut more particu- 
larly on the origin of tho vn u-» or virus particle in tho fir^t pi \ci 

The inability to detect any visible causal agent was xesponsible, as 
we have heard, for the idea that some now type of agtnl was icsponsible 
for tho disease, and so arose the idea of a contagium vi mm jlnidum 
Opposed to this have l>ccn developed other thooneH whu h embrace 
bacterial origin, ertrymo origin, protozoan origin, etc , of the < atinal agent 
There are to day at woik in o\ cry < ivihsed country investigate! s concerned 
with virus diseases, and there is a general concensus of opinion among 
these workers as a result of intensive study of tho development of the 
symptoms of various virus diseases that not only arc we concerned with 
what we term a virus, but that that virus is also pnrticuLite This 
interpretation is consistent with the occuirenco of filter passing bacteria 
and tho reasonable suggestion that still smaller bat ten al (*) forms might 
be expeoted to exist — all this leading to a continuity of serial forms the 
ultimate members of which would be inadmissible as ecllulir forms 
By means of special filters comparative measurements of the size of these 
supposed particles have been raado, although it can hardly bo accepted 
that the precautions adopted and the results attained are by any means 
beyond reproach Further work along these lines will have, in my opinion, 
a vary important bearing on the scientific problems of the cell With 
the aid of the ultra-microscope and the assistance of bio-physics 
possibilities are offered, after establishing beyond doubt the existence 
of a particulate virus, for determining the relation of, say, protein molecule 
or molecular aggregate to* micella and to the ultimate particle whioh 
■ patently joames all the attributes of living matter 
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Laos than a oantury ago the emmmakon of the cell theory opened up 
a new line of attack on biological problem*, and this idea began quickly 
to dominate biological thought, Thus it came about that the oell theory 
was accepted as fundamental to biology os the atomic theory to chemistry, 
and the present status of biological science rests on the advancements 
made by the adoption of this cell theory whioh offered to the world the 
idea of a unit or entity which marked the starting point of the animal pr 
plant individual, and dominated the make-up of the fully grown animal 
From a historical standpoint it is of interest to record the activities of 
a group of naturalists who, at tho period referred to, were developing 
a knowledge of the facts demonstrating the idea of organic evolution 
Their investigations proceeded along independent lines, taking no 
cognisance of tho now ly discovered basic unit This was actually the 
position when the idea of organic evolution had taken concrete shape 
in the hands of Darwm During the last quarter of the nineteenth century 
the clearer conception gained of the oell led to a great advance of our 
knowledge of this unit of the animal and plant bodies, and such studies 
began to bnk together tho problems of structure, development, growth, 
heredity, and evolution The be ginning of the twentieth century initiated 
a senes of illuminating advances which have served to encourage biological 
knowledge of a more exact and quantitative order, and are yearly bringing 
us to a more profound and fundamental outlook on the problems of living 
substance By a strange oomoidenoe tho rediscovery of Mendel’s Laws of 
Heredity was made in the year 1900 by three independent workers, and 
the theoretical interpretation of the phenomena dovetailed in a most 
complete and satisfying way into the development of knowledge on the 
oytoiogical aide Since that year our knowledge of the cell has forged 
ahead, and all this has served to substantiate more and more strongly 
the aphorism omnt* cellvla e cdlula Tho idea that the cell represents 
the ultimate unit of life or living material has thus become more and more 
the working idoa of the biologist, — at least, in so far as tho individual 
organism is concerned Tho complexity of the cell with its organisation 
slightly more oomprehonsiblo to us to-day lends very little weight to 
any idea of tho possibility of cells arising de novo or by any form of 
spontaneous generation Our knowledge of bactena has added weight 
to this attitude and helped very materially to effect a sort of stabilised 
position in so far as the oell theory is concerned Even when danger 
threatens by the inability to determine under the microscope a specific 
organism, its ultra-miorosoopic nature and filterable sue was accepted, 
and yet the cellular entity of tho organism maintained 

For a very long tune — in fact the old idea still persist* in the minds 
of many — it was believed that protoplasm possessed a definite physical 
structure, and such structure was regarded as a necessary feature of 
protoplasm, enabling it to discharge its vital functions. The heterogeneity 
of the particle* commonly found in the cytoplasm led to the elaboration 
of various theories of visible structure, such as the reticular, alveolar, 
granular, etc » theories The position at the’present day is that time 
is no aooeptable theory of visible structure, and the appea ra n c e * of eft- 
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claimed structure are regarded either as temporary phases in the individual 
oell or as artifacts The development of reticular and alveolar structure 
as the result of experiments in the coagulation of solutions of albumens, 
eto , has been demonstrated The adoption of this idea is not tantamount 
to denying an organisation in protoplasm, but any fundamental structure 
is certainly of an ultra-microscopic order Recent work along the line 
of' micro-dissection of cells demonstrates very definitely the absence 
of any plan or organisation of a grosser or visible order The activities 
of protoplasm are earned through m a visibly homogeneous mass that 
subscribes to the condition of a colloid, Buch a nature being demonstrated 
by its behaviour and not structure When structures do appear at times 
‘Within the protoplasm of the oell the decision as to whether they are 
to be regarded as livmg or non-hvmg structures exercises no prejudical 
influence on the oonoeption that protoplasm has on ultra-microscopic 
fundamental make up 

While the idea of a grossly homogeneous protoplasm represents a 
modern point of view, the suggestion that it possesses an ultra-microscopic 
pattern is by no meanB new Hosts of investigates have suggested such 
a metastructure, and have offered definite names and functions for the 
particles whioh were regarded aB of the order of aggregates of molecule 
or mjoelhe, capable of growth and division I need refer only to a few 
of these, such as the physiological units of Spenser , Darwin’s gemmules , 
de Vries’ pangens , Nageli’s micella? , Altmann’s bio-plaBts , Weisman’s 
bio-phors Such ideas of ultra microscopio units ha\o mot with much 
opposition from cytologists, who regarded cell structure as the last word 
in the structure of protoplasm The modem view of geneticists that 
there exist in the nucleus particles of specific make up responsible for 
definite characteristics of the individual organism must stand foi the 
present, m view of the success in interpreting genetic problems that 
result from the adoption of the idoa What obtains m the nucleus might 
reasonably occur in the cytoplasm If we are prepared to retire fiom 
a prejudiced position which would regard the coll as not meielj a colloidal 
system but as the ultimate entity m so far as life is concerned, and to 
examine the matter from the standpoint of evolution, the existence 
of virus particles possessing the power of growth and reproduction would 
appear to offer ground for adopting a broader and more constructive 
view of the oell 

If hvmg substance was derived originally from non living material, 
that is to say, there has been a transformation of worgamo to orgamo, 
then surely there must have been stages in that evolutionaiy scheme when 
something muoh more primitive and lees highly organised than the cell 
repre se nted (he hvmg material, and to that something we must give a 
particulate nature While admittedly there are shown, among living 
cellular organisms, varied conditions of differentiation with respect to 
cytoplasm and nucleoplasm, yet even m the simplest of these there is a 
oeakptadty of structure and organisation which defies us in any attempt 
to regard the m as approaching in simplicity the earliest forms of Ijfe* 
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There are, within the cytoplasm and nucleoplasm of cells, bodies winch 
main tain their identity and autonomy and possess the power of repro- 
ducing themselves I refer to structures which are actually visible under 
the mioroaoope, such as plastids , but on top of this again, we impress 
the idea of oertam hypothetical, ultra nucrosoopio particles which likewise 
possess the power of self-propagation and independence, such a a the 
genes whose existence, based on the result of accurate genetio studies, 
can bo assumed with as much assurance as that of atoms and molecules 
The term “ living ” may have absolute or relative significance far different 
minds, but adopting the qualities by which we are accustomed to 
distinguish living from non-living material, we must bestow the term 
"living” on such visible masses as plastids , and such hypothetical bodies 
of a smaller order os genes Wo may readily attribute to such particles 
as genes, which, in the present state of our knowledge we regard as the 
agonts responsible for the carrying of specific qualities to the individual, 
that is, to the cell, an individuality of an intrinsic order — something, 
may I be permitted to say, corresponding to what wo have learned to 
speak of within recont years as the psychical element of psychism 

It is no doubt desirable in a scientific paper to restrict oneself to 
tho detailing of facts, reasonings, and observations, and to refrain fiom 
any ultra imaginative effort to construe the meaning of such except 
along such lines os might bo regarded, from the scientists standpoint, 
as fully justified by the facts In a Presidential Address, however, one 
may, perhaps claim a little license and depart so far from the purely 
scientific arena as to venture on to ground which is tho picrogative of 
the metaphysicist Chemistry and Physics have been fundamental to a 
comparative understanding of biological problems, but it may bo said 
with oa much truth that biology has much to offer there sciences for an 
understanding of Nature Thi ultra m&teiiahstic attitude which would, 
m uncontrolled language, express it* If by alleging that the problem of 
life is mterpretable m torms of tho Jaws of chemistry and physics, fails 
to recognise that tho dominion of phyBies, for example, has been so 
widened as to now vagufly include the very problems which lie 
intrinsically at the basis of life, and tliat a wider interpretation of 
biological science may render dearer to the physicist many of thebe 
fundamental problems The developing knowledge of to day suggests that 
biological science requires, for the elucidation of its problems, more than 
the application of known physical and chemical laws The living cell is a 
psychic unit Whether that psychism is restuoted to tho organic world 
wo do not know — so far, needless to say, it has not called for specific 
consideration by the chemist or physicist No doubt when we know more 
of the ether and of the fundamental relation of spaoo, time, and thought, 
an appreciation of psychism will be dominant in the mind of the future 
bio-physioist and bio-chemist- Is the ether particulate * Ib there a 
unit of psychism ? What is the relation of such & psyohon to the ether, 
ethenon, electron, atom, molecule, gene 9 Such are problems which are 
suggested m any attempt to interpret aright the make up and genesis of <■ 
the oeU 
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The development of the idea that the cell was a biological unit was 
aooompaiued by what is regarded as definite disbelief of the possibilities 
of spontaneous generation The idea that an organised cell could arise 
in any way other than as a descendant of a pre-existing cell would to-day 
be regarded as preposterous, and nghtly bo, in view especially of what we 
know of tho complexity of cell architecture All this points in the direction 
of suggesting that the organised cell arose at some definite period in 
the history of the earth, and that the necessary conditions then existing 
no longej obtain The exact nature of those conditions we do not know, 
although many theories are advanced Foremost among such theories, 
and probably meriting major support, although relcgatcxl to the status 
of speculation, are such as attempt to associate the origin of living matter 
with the special phase of solar irradiation , accompanied by spocial 
conditions obtaining on our planet at that time Developments in 
physics during recent years would seem to lend some weight to this idea, 
as also do the results attained (hemic ally by the utilisation of ultra- 
violet rays m certain otherwise impossible chemical syntheses On the 
whole it would appear that the other sciences uphold tho biological 
argument with respect to spontaneous generation in so far ns the coll is 
concerned 

I do not feel it incumbent on me to meticulously follow' through the 
stages m tho evolution of the cell Such would bo an impossible task — 
a mere speculation without even any supporting gostuio of fact 

The general theme whit h I have so for outlined to you suggests that 
tho protoplasm of the cell is particulate, that these particles possess 
the attributes of life, and that such probably represented a stage 1 of living 
matter antecedent to tho organised cell How and why that organisation 
was affcotod I would not attempt to postulate, nor would one caio to 
pronounce definitely that the particles which are postulated as the 
oomponent units of protoplasm cannot arise de novo at tho pn sent time, 
although the acceptance of such a possibility would be very iliflicult 
I may, however, refer to the fact that in the lm osligation of virus diseases 
the possibility of a development of the disease de novo is rightly kept in 
viow So far there has boon no record of any observations carrying tho 
weight of evidence behind them in support of such an idea, which quite 
possibly might bo used as an argument, but certainly not convincing, in 
favour of tho particulate nature of the virus 

Suoh ultra -microscopic particles entering into tho make up of proto- 
plasm might be regarded as endowed with specific qualities — post bly 
endowed with psyohism — and the characteristic qualities of the cel! 
would be determined by tho inter-reaotion of the various particles in 
much the same way as it is considered by geneticists that the genes in 
the chromatin of tho nucleus exert their influence What the nature of 
these bodies from a physical or chemical standpoint would be we do not 
know, but our ignorance in that respect could be attributed to the same 
oause as our ignorance of many things, physical and ohemioal, of a 
fundamental order 
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The latter part of this address may appear to be far removed from the 
■abject of virui diseases, bat I have attempted to indicate that the itudy 
of virus diseases has a truly scientific internet far beyond that of a mere 
economio order Some observations mode by an American worker leu 
than three years ago bring oat the conneation between the earlier and later 
parts of this address in a very suggestive way This worker olaimed to 
have produced a mosaic disease in tobaoco by inoculation of the tobaooo 
plant with extracts from what appeared to be normal and healthy potato 
plants If such observations arc proved to bo correct, and if the particulate 
nature of the virus were substantiated, then it might be suggested with 
muoh reason that the origin of virus diseases might he in the transporta- 
tion of minute living particles from one species of a plant to another 
In the experiment mentioned, the two species are comparatively closely 
allied, and, adopting the idea of genetic relationship, we might regard 
the particle from the potato substance as borng sufficiently closely allied 
to the particles entering into the make np of the cells of the tobacco 
plant us to ensure their fitting in with tho scheme of organisations which 
( constitute tobacco oell life, but at the same time sufficiently foreign 
or notouB as to engender a pathological condition The experiments 
just outlined have not been substantiated, but at least they suggest a 
sane possibility for the origin of virus diseases, and furthermore, indicate 
that possibly insects whiob, as we have seen, play an important part m 
transmitting various virus diseases, may have been responsible for the 
origin of three diseases We havo a parallel in the caAe of many protozoan 
parasites where we find forms restricted to the alimentary canal of insects, 
and other closely allied forms which spend part of them tune in the 
alimentary canal of insects, and other phases of their existence as parasites 
in the blood Bystem of other animals, tho insect serving as the vector 
Aphides in particular play a very important part as vectors of virus 
diseases, and, it is noteworthy, the menstematic tissues at the growing 
point are particularly attractive to aphides Further, aphides in general 
have a complicated life history, and during that life-history they beoome 
variously adapted m many oases to different host plants. All this ib 
very suggestive 

Tho field of virus disease is thus a very attractive one, and must 
ultimately enlist the interest of the future bio-ohenust, pnd notably of 
the future bio physicist The study of these diseases combines in an 
excellent way attractions for the pure biologist and the ecOnomio biologist 



Vat, XL , No 2 


12 


Investigation into Sewage Disposal in the 
Brisbane Estuary. 

By J V Duhig, M B , Director, Brisbane and District Laboratory 

of Pathology 

(Three Text-figures ) 

(Read before the Royal ocuty of Queensland, 30th April, 1928 ) 

At the request of the old Metropolitan Water Supply and Sewerage 
Board, I made an investigation into the Board's method of disposal of 
sewage into the estuary of the Brisbane River It had bet n suggested 
that this method was or was likely to be a nuisance and/or a danger 
to the public health 

In this work I collaborated with Mr Thom, Sewerage Engineer 
to the Board (who has supplied me with all the engineering data) and 
with Mr Chamberlain, the Board's chemist, who not only assisted in 
the actual work in the held but also supplied check icsulta of the 
chemical testa used in examining water samples taken 

The results given are those of bacteriological and chemical 
examinations of samples of water taken in conditions set out in the 
tables 

In an investigation of this kind, th* only result possible is to show 
whether a sewage disposal system of a gi\en kind is or is not suitable 
for a given place The conditions in which this system function* are 
so numerous and vary so much individually from hour to hour that, 
in the present state of knowledge, I should hesitate to advise sewerage 
engineers to draw any but tentative conclusions fiorn my hndmgs 
It in almost certain that in no other city m the world do conditions 
exist exactly analogous to those of tho Brisbane system All that it is 
desired to establish in this paper is — 

1 Whether the Brisbane method of sewage disposal is suitable 

for Brisbane in the sense that it can most economically 
dispose of sewage without subiecting the population to the 
risk of aesthetic annoyance and/or danger, and 

2 That my methods are sound and universally applicable 

The conditions m which sewage disposal is conducted into the 
Brisbane estuary are as follow — 

1 Volume of sewage discharged 

2. Volume of diluent available 

3 Rate of flow of diluent 
4. State of the tide 

5 Direction of the wind 

6. Oxygen content of the diluent, depending on (« > salinity of 
the diluent, (b) temperature of the diluent, (r ^ barometric 
pressure, (d) depth of diluent 
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The value of any method of sewage disposal depends on rapid 
oxidation of organic material and this in turn is a function of (a) the 
dilution available, (b) the oxygen content of the diluent 

All the above factors are taken into account in this investigation, 
although \ ery early in its course it became evident that they could 
be disregarded as ngidly serious components of the problem under 
investigation As will later be shown, for instance, wide variation in 
these 1 actors would have had little influence on the safety of the 
particular system investigated 

I set out my findings under four heads — 

(A) Engineering data 

(B) Facts deduced irom these data and from their operation 

(C) Facts obtained by experiment 

(D) Companson with common standards 

(A) The main sewei from Noith Quay to Luggage Point is eleven 
milts long The main sewer (diagram exhibited) vanes m diameter 
from 2 it 6 in at North Quay to 5 ft at Luggage Point, and can carry 
29,000,000 gallons of sewage pei day At Pi liken ha the sewage is raised 
50 ft , and at Luggage Point 30 ft , and at both these points is 
incidentally aerated The volume of sewage discharged at Luggage 
Point outfall is uow 4 x 10“ gallons per day Thro is equivalent to a 
depth of betwein 1 ft and 1 it 6 in in the 5-ft sewer The total 
volume of water passing Luggage Point m the Bnsbane estuary is 
equal to about 200 \ 10° gallons at any given moment at mean spnng 
range 

The O, saturation of sea water containing 15 x 10' chlorides vanes 
with the tcmperutuie as follows — At 15° C 8 63 parts per 10* to 

7 15 parts per 10“ at 25° C , sea walei containing 20 x HP parts chloride 
is saturated when it holds 814 paits of O, pel 10* at 15° C to 6 74 
at 25° C [1] 

In my earlier tables I have shown the O, as paits per 10* In the 
later tables Oj is shown only as percentage saturation, the amount per 
unit volume being easily available by tabulation from the tables 
referred to in [1] 

(11) Fiom these data I have made the following general 
olwer vat ions The sewage trom the city and suburbs of Brisbane is 
brought to Luggage Point through some miles of piping On the way 
it is expose d in a relatively wide stream to the action of the atmosphi re 
It is pumped into bcdimcntation tanks provided with baffles to retain 
sludge Here it remains many days 

Inspection of these tanks shows that only relatively less destructible 
matter, such as orange peel, insects, matches, fish-bones, Ac, is not 
destroyed The human waste is almost completely reduced to sludge 
by the time it leaves these tanks From there it flows at a fast rate 
into the ontfall sewer, and observation will show that in 6»Hmg the 

8 ft or so against the sewer wall, efficient oxidation takes place so 
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that by the time the sewage reaches the outfall the solid material is 
reduced to a sludge so finely divided that it takes some hours to settle 
even in so small a quantity as 1,000 co of fluid (Thu fact was 
demonstrated before the Society,) The risk of creating a nuisance is 
so small that it can be disregarded 

Colonel Longley raised certain objections to the Luggage Point 
site and works to deal with all the sewagi* on economic grounds alone 
He advocated preliminary treatment of sewage in vaiious suburban 
areas before final discharge at a point higher up the river than Luggage 
Point The distance of travel must, however, be a mattei of opinion 
The establishment of subsidiaiy tieatment works in settled areas 
would imolve bitter opposition and very grent expense as compared 
with Luggage Point which has, to mj mind, certain outstanding 
advantages (1) The relatively longei pipe line irsults, as I have 
shown, in oxidation which is so eonsid n rable as to be .ilmost complete, 
(2) the Luggage Point area is not likely to be settled for a long time, 
if at nil, (3) dist barge into the istuaty provides an ideal, because 
cheap and safe, method as against costly and possibly offensive suburban 
systems 

(C) I made seven examinations of Luggage Point effluent as it 
reat hed the estuary 

I 16-11-27 

Wind V E i moderate 
Tide - 

Flood at beginning ot experiment 
Slack at end of expenment 
Temperature ot watir 2b° C 
Sewage flowing for three hours 

The < (fluent formed a sharply maikcd zone about 30 >ds wade 
immediately opposite Ihe outfnll The sharpness of the line is indicated 
in the plate counts shown in Table I 


TABLE I 


Origin ot Sample 

^ Plata Count 
| par c t 

0 B In 
Solution 

Parti per 10* 

( hi or Ine 
content 

Parti por 10* 

0| Saturn 

tlon % 

I Centre of “ nemo’* 

1 

Uncount 

3 3 

10 x 10* 

00 

2 Edge of /one 

ablo 

Uncount 

3 1 

20 x 10* 

7J 

m \ 

3 100 yds east 

ablo 

2 

4 02 

20 x 10* 

62 

4 00 yds south 

1,600 

0 15 

20 x 10* 

70 

5 100 yds south 

4,200 

020 

20 x 10* 

80 

0 200 yds south |l 

640 

0 30 

20* 10* 

80 

7 400 yds south 

344 

4 00 

20 x 10* 

76 

8 000 yds south 

80 

64 

20 x 10* 

00 

• 10 yds inside sone (north) 

Uncount* 

4 70 

80x 10* 

73 

10 SO yds north of 'sons 

11 100 yds north of acme 

o 

able 

46 

10 

0 23 

20* 10* 
20* 10* 

80 


II 


The area examined was ahaped aa shown in Map 2 (Text-flgaxe 1). 

Samples taken are shown thus In map — 1, 2, Ac ' 

The plate count of Sample 3 shows the sadden dro]) In pollution 
just outside the * ‘ sone, ’ ’ and shows how restneted la the polluted ansa 
As the effluent is dispersed by the tide the pollution u reduced to 
vanishing point 

* 

O, Saturation (on which disinfection depends) — The high saturation 
in Sample 1 is quite evidently due to the relatively low Cl content 
due to admixture with fresh water The whole table showa how much 
more pollution the water would stand before oxygenation would cease 

II 21-11-27 

Wud E , moderate 

Tide — Slack, at end of ebb 

Temperature of water, 27° C 

Sewage bad been discharging many hours 

It was intended to investigate the northern end of the sone, but so 
many banka were uncovered that the launch could not eope with the 
projected investigation However, the results obtained are as follows — 


TABLE II 


Origin of tempi* 

Fists Count 

Cl Content 

Part* par 10* 

01 Content 

Puts pet 10* 


1 Centro ot sone 

Unoount 

able 

00 

10x10* 

87 

2 00 yds east 

Very low 

06 

20 x 10* 

100 

S 100 yds south 

17,000 

00 

20 x 10* 

83 

4 200 yds south 

0,000 

13,000 

040 

20 x 10* 

82 

0 400 yds south 

300 

20 x 10* 

33 

0 000 yds south 


03 

20 x 10* 

81 

7 Lighthouse 


60 

20x10* 

02 

8 Lytton 

0 Pmkeaba Wharf 

10 

300 

0 10 

20 x 10* 

07 


See Map 3 (Text-figure 2) 

All these samples were taken within 30 yds of the shore ot the 
sewage reserve, and still show rapidly diminishing pollution owing to 
dispersion and oxidation It will be noted that the pollution at Pinkenba 
wharf is almost aa bad as that 400 yds south from the outfall after 4 
two-hours’ “run” on a flood tide The oxygen content still remains 
high enough to deal effectively with the pollution 

III. 8-12-27 

Wind E , strong 
Tide — 

Half hour before end of ebb at beginning of experiment. 

Slack at end of ebb at end of experiment. 

Temperature of water 26° 0 
Sewage running two and a-balf hours 
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Table IIIa deals with samples taken within 20 yds of the shore to 
the north of the outfall 

Table IIIb deals with samples taken just off the shore 

TABLE IIIa 


Origin of tempi* 

Plata Count 
par 1 oc 

0| Content 

Parts per 10* 

Cl Content 

Psrta par 10 - 

Oa Batura 
turn. % 

1 BO ydn north of centre of sone 

Unoount 

1 2 

20 x 10 s 

18 


able 




2 100 yds north of oentre at edge 

Uncount- 

able 

1 0 

20x 10* 

15 

3 100 yds north of oentre over edgo 

700 

1 9 

20 x 10* 

22 

4 200 yds north 

800 


20 x 10* 


5 300 yds north 

600 

2 5 

20 x 10* 

37 

0 400 yds north 

700 

2 2 

20 x 10* 

33 

7 450 yds north 

700 

2 0 

20 x 10* 

40 

8 500 yds north 

300 

3 9 

20 x 10* 

59 

0 550 yds north 

60 

7 0 

20 x 10* 

100 

10 600 yds north 

500 

4 3 

20 x 10* 

60 


See Map 4, which shows aiea ot inv< stigation set out in Tables IIIa 
and IIIb (Text-figure 3) 

TABLE ETIfl 


Origin of Bampto 

Plate Count 
per 1 o a 

O a Content 

Parts per 10* 

Cl Content 

Parts per 10 • 

Oa Baton 

ttoo % 

1 100 yds north 

Unoount 

mm 

SOx 10* 

C 17 


able 




2 200 yds north 

600 


30 x 10* 

C 20 

3 250 yds north 

1040 

l 9 

30 x 10* 

20 

4 300 yds north 

500 

20 

SOx 10* 

34 

5 350 yds north 

1,280 


SOx 10* 


6 400 yds north , 

400 

36 

30 x 10* 

62 

7 450 yds north 

150 

50 

30 x 10* 

86 

8 500 yds north 

426 

38 

30 x 10* 

65 


See Map 4 (Text-figuie 3) 

The samples dealt with m Tables UK and IIIb were taken 
simultaneously and independently They show that, on the ebb tide 
and with a strong easterly breeze, pollution is pretty uniform for a 
considerable distance northwards along the estuary, though the zone is 
extraordinarily narrow — not more than 25 yds 

The low oxygen saturation is striking and must evidently be a 
function of the shallowness of the water on the end of the ebb tide, 
probably due to evaporation and redissolution of inorganic salt from 
the flit, resulting in a greatly increased Cl content 

IV 20-3-28 

Tide— Ebbing 

Work commenced about 2 15 p m 
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Work finished at 2 45 p m 
Low water at 2 57 p m 
Sewer discharging six hours 
Wind S E by E fresh 
Temperature of water, 26° C 


TABLE IV 



Origin ot Sample 

PM* Coast 
per 1 oe 


1 

Southern end of 41 Zone” * a , 40 yds south of 
outfall 

2,280 

60 

2 

Just at edge of zone, % e , 40 yda south of outfall 

1,224 

86 

3 

20 yds off shore opposite outfall 

1,480 

77 

4 

Inside edge of sone (20 yds off shore), 100 yds 
north of outfall 

784 

81 

6 

200 yds north of outfall 

1.040 

92 

0 

300 yds north of outfall 

898 

88 

7 

400 yds north of outfall 

1,000 

90 

8 

600 yds north of outfall 

1,620 

87 

9 

600 yds north of outfall 

760 

88 

10 

700 yds north of outfall 

004 

Not token 

11 

800 yds north of outfall 

1,040 

Not token 

12 

900 yda north of outfall 

1,280 

88 


It will thus bo aeon that — 

1 On the ebb tide no sewage ean travel any bat a very short 
distance upstieam In this case the zone to the south of the outfall 
was very sharply defined and extended up stream only about 40 yda 

2 Under the influent e of the wind and tide-stream the zone of 
pollution is \eiy narrow, estimated at 25 yds at its maximum 

3 Owing to eddies the pollution is neither uniform nor uniformly 
graduated downstream It is almost as heavy 000 yds north of the 
outfall as at the outfall, showing how thorough mixing must be under 
the influence ot wind and tide 

4 The pollution is obviously very slight, only one plate showing 
a count of over 2,000 organisms per Ice 

5 The pollution is indeed so slight that the oxygen saturation 
(which is an index of the stonbbing power of the water) wag reduced 
at its lowest, by only one-thud In all cases it still remained very 
high indeed 8o that even in the polluted aiea the water still retained 
a very high proportion oi its sterilising power 

V 14-4-28 

Wind S W , light 

Tide— 

Ebbing 

Low water, 11 5 a m 
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Work started at 10 46 a m 

Work stopped at 11 8 a m 

Sewage discharging 16 hours up to 10 am 

TABLE V 


Oritftn of Sample 

Flats Count 
per X oo 

Facts per 10* 

Chloride 

Content 

Parts pec 10*. 

Ot Satura- 
tion % 

1 

Beacon A* 

2,080 

15 x 10* 

88 

2 

00 yd a north of beooon A 

2,800 

10 x 10* 

81 

3 

100 yds north of beooon A 

3,080 

IS x 10* 

80 

4 

100 yda north of beacon A 

2,320 

IS x 10* 

88 

5 

200 yds north of beooon A 

3.020 

16 x 10* 

88 

6 

200 yds north of beacon A 

2,360 

IS x 10* 

80 

7 

300 yds north of boaoon A 

1,440 

IS x 10* 

88 

8 

350 yds north of beooon A 

1,160 

15 x 10* 

82 

9 

400 yds north of beooon A 

1,200 

16 x 10* 

74 

10 

450 yds north of beacon A 

1,320 

16 x 10* 

86 


Just before this investigation, sewage had been running into the 
estuary from within 2 hours 20 mins of low tide on the night of 
13-4-28, continuously through the flood tide from 9 24 p in that evening 
until the “turn” at 4 1 am on 14-4-28, and continued on the ebb until 
stopped at 10 am , 14-4-28, alxnit an hour before low water 

VI Table VI shows plate counts of samples of water taken within 
25 yds of the shore with the wind slightly onshore The average depth 
of the water was about 3 ft 6 in The plate counts aie all veiy low 
and the O t saturation always remains high 
14-4-28 

Wind S E , fresh — l e , blowing onshore 
Tide — Flood (2 hours 10 min after turn) 

Work started at 1 15 p m 
Work finished at 1 50 p m 

Sewage stopped discharging after 16 hours run up to 10 a m 
14 4-28 (See Table V ) 


TABLE VI 


Origin of Simple 

Plate Count 
perl oo 

Chloride 
Content 
Parte per 10* 

Oy Satura- 
tion % 

1 

200 yds south of beooon A* 

1,000 

20 x 10* 

84 

2 

000 yds north of outfall 1 

See t note 

20 x 10 s 

81 

3 

400 yds north of outfall 

210 

20 x 10» 

80 

4 

300 yds north of outfall 

990 

20 x 10* 

80 

0 

Outfall 

10,080 

20 x 10* 

80 

e 

100 yds south of outfall • . 

640 

20 x 10" 

84 / 

7 

200 yds south of outfall 

1,120 

20 x 10* 

i rcm 

8 

300 yds south of outfall 

960 

20 x 10* 


9 

400 yds, south of outfall 

840 

20 x 10 s 

Wmrmk 

10 

000 yds south of outfall 

760 

20 x 10* 

uM 


* B eeooa A is about 900 yards N of the outfall / , 

t Sample II was contaminated by tap water during manipulation, am eotomsa 
of B mMu vitiated the aoonraey of the plate count / 
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From this table it seems reasonable to assume that considerable 
sterilisation has taken place downstream, but that also some portion 
of the sewage remains as a residue m the zone at the outfall and is 
washed upstream on the flood tide 



Subcultures were made of colonies selected at random from plates 
inoculated from water which is treated in Tables V and VI Two 
plates yielded lactose-fermenting organisms, but their distribution was 
so capacious I think it quite possible that similar organisms cdtild be 
found m other situations. It must, however, be stated that the organisms 
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which predominated most definitely in plates made from, water at a 
distance from the outfall were fluorescent bacilli which did not ferment 
lactose but invariably fermented dextrose, and capable apparently of 
longer survival than those organisms usually regarded as significant of 
fecal contamination 

VII 17-4-28 

Wind 8 E , fresh 

Tide — Ebbing 

Low water 1 39 p ra 

Work started at 12 16 p m 

Work finished at 12 45 pm 

Sewage discharging up to 1 1 30 a m 

Temperature of water 18° C 


TABLE VII 



Origin of temple 

Plant Count 
per 1 co 

Fartaper 10* 

Chloride 

Content 

Parte per 10* 

Ofl Satura- 
tion % 

1 

SO yds south of outfall 

Parte 

900 

per 10* 

1ft x 10* 

Not < 90 

2 

Outfall 

000 

15 x 10* 

Not < 90 

3 

20 yds east of outfall 

300 

1ft x 10* 

Not < 00 

4 

00 yds north of outfall 

600 

1ft x 10* 

Not <90 

ft 

100 yds north of outfall 

700 

1ft x 10* 

Not <90 

e 

200 yda north of outfall 

400 

1ft x 10* 

Not <90 

7 

300 yda north of outfall 

800 

16 x 10* 

Not < 90 

8 

400 yda north of outfall 

1,300 

16 x 10* 

Not <90 

0 

flOO yda north of outfall 

880 

16 x 10* 

Not < 90 

10 

600 yda north of outfall 

570 

16 x 10* 

Not < 90 

U 

700 yda north of outfall 

320 

10 x 10* 

02 

12 

800 yda north of outfall 

400 

lfix 10* 

Not < 90 


All ot these samples were taken close inahoie (average distance from 
sandspit 25 yds ) 

Random samples were taken of suspicious colonics for the presence 
of lactose fermenters, and these appeared in one sample in lour on an 
average One sample incidentally yielded a stieptococcus which is 
receiving Bpeeiul bacteriological attention 

(D) Standards to legulate sewage disposal are surprisingly few, 
probably tor the season that the relevant factors vary within such 
wide limits As I noted in the beginning, it would seem that so lnr each 
system must be designed largely in accordance with favourable 
conditions 

All the literaturo I have access to seems to show that — 

1 “If 50 per cent of the O t which a water can hold m solution is 
removed, it will not bo offensive, but it can probably be distinguished 
from a well aerated water by those familiar with such conditions 
It is desirable to maintain an oxygen content in streams and natural 
waters somewhat higher than 50 per cent 
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“ 70 per cent saturation of 0 3 would be a satisfactory limit 

to set as a criterion to determine the limit of pollution pcimissible in a 
stream ” [2] 



Pollution of Boundary "Waters” (1914) 1 3] seems to be concerned almost 
solely with inland streams and with the possible contamination of 
drinking water supplies, so that Clause 5 of their findings must apply 
more cogently still to estuaries With respect to inland waters this 
Commission finds that, “In waterways whcie some pollution is 
inevitable and where the ratio' of the volume of water to the volume 
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of sewage is so large that no local nuisance can result, it is our judgment 
that the method of sewage disposal by dilution r e pr e se n ts a natural 
resource and that the utilisation of the resource is justifiable for 
economic reasons, provided that an unreasonable burden or responsibility 
is not placed upon any water purification plant and that no menace 
to the public health is occasioned thereby ” 

The International Commission therefore believes that in certain 
conditions a simple dilution system of sewage disposal is adequate even 
when the diluting water may be required for human consumption. 

8 The Eighth Report of the Royal Commission on Sewage Disposal 
(1912) [4] was apparently also addressed to pollution of inland streams 
and the only relevant portion of its findings is that “with a dilution 
of over 500 volumes all tests may be dispensed with and crude sewage 
discharged, subject to such conditions as to the provision of screens or 
detritus tanks ns might appear necessary to the central authority ” 

4 Metcalf and Eddy f3] quote Dr Dunbar, “Principles of Sewage 
Treatimnt ’’ Ho says, “The question of si w ago disposal is intimately 
bound up with thnt of spreading epidemics by means of polluted nvera,” 
(le, by drinking, bathing, infection of sea food), “and measures to be 
udopted can only be decided upon after due consideration of all local 
conditions ” 

5 Colonel Longley’s standards (2) do not seem universally 
acceptable The Metropolitan Sewerage Commission of New York 
advised a minimum of 4 3 ports O a per million in New York Harbour 
equal to per cent saturation Mr Puller reported to hia Board on 
this finding thal he eonsidered this standard needlessly high He 
eoiwidcied roughly 2 1 parts ()_, per million a sat« lower limit under 
pioper conditions, these being that sewage sludge shall not be allowed 
to accumulate to such an extent as to become a senous factor in 
absorbing O, from the water 

6 Many other authorities agree that no uniform standard can at 
present be laid down O a is a lough guide, hut local conditions should 
be taken into account 


Discussion 

There is no reason for beliexing that Luggage Point sewage outfall 
and treatment station aie now m can be a nuisance The determination 
of a nuisance is a function of thc normal sense of smell I and my 
assistants in this investigation did not detect any offensive smell at 
any point of the sewage line, excepting perhaps a more than fairly 
perceptible one just above the incoming sewage flow at the Luggage 
Point pumping station 

This finding could base been forecasted from a consideration of 
the system I should expect to And a more intense odour higher up 
thtf system than at Luggage Point, since by the time sewage reaches 
the treatment works oxidation and mechanical division of sewage has 
taken place 
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'After discharge into the estuary the sewage still has a high bacterial 
content From a review of the tables it seems evident that dilution 
dispersion and destruction of faecal organisms are very rapid The 
tables show that pollution of a very narrow strip of the estuary is small, 
no greater indeed than that of most inland streams or than that of 
large watercourses flowing through cities 

In th« Brisbane estuary the polluted strip of water is relatively 
narrow, of the order of about one-thirtieth of the width ot the total 
available diluent 

I found that shortly before and at low water, 1 e , soon after the 
period most suitable for discharge, the depth of the polluted zon^ varied 
within very nairow limits — tiom zero to a maximum of 4 ft 6 in 

The reason for this is almost solilv bci nuse the wirnlh prevailing 
in the estuary tor periods other than those of the short infrequent 
westeily winds come from the easterly sido of the compass and tend to 
drive the sew age onshore 

This faet raises an interesting qm^stion Since the public are 
tembl} frightened of germs, it seems that our duty is to destioy them, 
at least those that come down in sou age This is a great pity, because 
sewage is incomparably the b«st fertiliser we have, and Chinese society 
has a distinct advantage because it uses sewage to enrich its 
agricultural yield Since, however, we have decided to destroy as well 
as we can our nitiifying bacteria by heavy dilution and consequent 
dispersion and oxidation, we should make a thorough gob ot it 

In the ease we are investigating we see that quite a considerable 
amount of the bai tenal content ot the sewage is blown onshore It is 
evident that on a icceding tidt quite a considerable number of organisms 
must be deposited m the silt Here they die when exposed to the 
sun or are washed off again and destroyed by the incoming tide 
If this silt is not to be ui>ed as manure, as it tould be, and if these 
really beneficent germs frighten good eiti/ms, the complete job of 
then destruction would best bo accomplished bv using the deep water 
more than 30 ids offshore for thur final discharge At piesint it is 
very evident from the maps and tabhs that the work of bacterial 
destruction could better be accomplished by continuing the outfall sewer 
into much deeper water than that into which it now discharges 

Even now it is evident that sewage pollution of the estuary is very 
low It can be dangerous only if the salt water about half-a-mile above 
and below the outfall is used as drinking water or if sea food taken 
within that range is consumed Even in the present state of the law 
which permits the sale of oysters and fish taken on foreshores 
immediately adjacent to the outfall, infection of the population in this 
way is a matter of pure chance, ns my discussion of the tables shows 
Our samples show that m a very high percentage of cases m which 
sewage discharge is regulated to produce the best hygienio results no 
fte&l contamination can be detected 
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Conclusions. 

1 The present method of disposal of sewage into the Brisbane 
estuary is not a nuisance 

2 The sewage as discharged into the estuary contains solid matter 
only in a very finely divided state 

3 The baitenal content of the sewage is reduced with very great 
rapidity 

4 The total power of the water of the Brisbane estuary to render . 
sewage innocuous is many multiples of that lequired at present 

5 The volume of water in the Brisbane esturfry ean iffottually 
sterilise at a minimum twentyfoiu hours ’ effluent within a time 
estimated at tour hours fiom cessation of discharge at the outfall even 
at a maximum depth of 4 ft of water 

6 Shallow water is not as good a diluent for bewage as deep 
water 

7 Onshoie winds blowing on shallow w'nter hinder dispeision and 
dilution 

8 Sewage disposal into the Brisbane estuarv would be greatly 
impioved by continuation of the outfall inlo deeper watei The optimal 
length of this continuation would be a 1 unction ot the grade of the 
channel, and could only bo determined by sounding expeuments From 
my investigations I conclude it should be not less than 50 yds 

9 At present the method of disposal is economically sound and 
perfectly safe provided thut no shell fish is taken for human consumption 
from the shoie 800 yds above and below the outfall hewer, at a distance 
of 50 yds from high -watei mark 

10 The most perfect hygienic result ean be obtained by sewage 
disehtiigo lasting from the end ot flood tide until within an hour of the 
end of the ebb tide 


11 All these i onelusions may be alteied by laige inereases in 
volume ol discharge 

I mubt hero record my thanks to Mi Manchestei (Chief Engineer, 
Water Supply and Sewerage Depaitment, Brisbane City Council) for 
pcnnissLon to publish these findings, to Mr Thom (Sewerage Engineer) 
for advice, to Mi Chamberlain for his assistance in chemical and 
held work and for airangmg my ltmeiarns, to the draughtsmen of the 
Sewerage Engineer 's Depaitment for so carefully preparing maps and 
diagram*, and to the staff of my laboratory foi technical assistance 
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Cinnamomum Laubatii— the Chemical Characters 
of the Essential Oils of Leaves and Bark. 

By T G H Jones, D Sc , A A C I , and F B Smith, B Sc , F I C 
( Read befoic the Royal Society of Queensland , 30th April, 1928 ) 

Cinnamomum Laubatii (N 0 Lauraceo 1 2 3 4 * * 7 ) is descubod aa a medium 
to large timbered tree, wilh leaves daik green above, inclined to whitish 
beneath, three to six inches long and one to two niches wide, with a 
prominent midiib, afid two lateial veins ansing trom the base more or 
less parallel to the midiib and ascending to onc-third of the apex 
The flowers are borne in auxiliary panicles and the fruit is a berry 
seated in a somewhat enlarged perianth tube 

The Cmnamomums ot Australia have been described by 
R T Baker Til, who establish! & the specific rank of four Australian 
varieties, namely, C Ohveru C Lanbatn, i 1 virens , C proptnqwum, 
distinguishing particulaily Cinnamomum Laubatn from the Indian 
Cinnamomum Tamala, with which it had been previously considered 
identical 12, 3, 41 

Bakci 's determinations rest primarily on comparison of botanical 
features of authenticated specimens, but he further attempts to contrast 
chemical characters of essential oils and to correlate these with leaf 
venation and anatomy of the bark 

In his prosecution of this intention m relation to the Australian 
Cmnamomums, certain of Baker \ assumptions on the chemical Bide 
appear unfounded 

The essential oils of pennrveined C Ohveri it is true are enmphor- 
aceous 15, 6], but as the present authors show, and contrary to Baker's 
assumption, those of penmvemed C Laubatu axe not Again, there 
appears no warrant tor regarding C viiens as non-caraphordceous, and 
that the oils of the unmvestigated C piopxnquum will be camphor-free 
is admittcdlj assumed on the ground of the trinervate character of the 
leaf 

Co-relation of the chemical characters of the essential oils of the 
Australian Cmnamomums with anatomical habit appears therefore to 
be unreliable Nevertheless the specific independence of C Laubatii 
and C Tamala is tully borne out by the distinct characters of their 
essential oils The leaf oil of C . Tamala consists largely ol eugenol [7] 

1 Aust Assoc Adv be , vol xm , 1918 

2 Beutham, Flora Austroliensis, vol v , p 303 

3 Swart, Proc Hoy Soo Vic., vol xix 

4 Bailey, Queensland Flora, 1901, part iv , p ISOS 

6 H G Smith, Proc Linn Soc NSW 1S97, p 277 

* Hargreaves, J C 8, 1916, 109, 751 

7 Schimmel and Co Eeport, Apnl 1910 
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The essential oils of C Laubain are shown by the present examination 
to be mainly sesquiterpene and sesquiterpene alcohol associated m the 
bark oil with safrol and m the leaf with terpenes and a small amount 
of crncol No trace either ot camphor or eugenol could be detected m 
the oils, which must therefore be regarded as non-camphoraceous and 
of little commercial value 


Expfbimental 

The material, verified as authentic, was supplied by the Provisional 
Forestry Board, Brisbane, from the Atherton Forest Station 

On distillation in steam — 

bO lb of crushed bark vielded 40 grammes oil ( 15 por cent ) 
120 lb of crushed leaves yielded 70 grammes oil ( 13 per cent ) 

The small yields of oil (contracting sharply with those from 
C Ofovm) prevented complete and detailed examination of minor 
constituents, but the amounts available sufficed to demonstrate their 
main features Both oils possessed agreeable odours, that ot the bark 
suggesting safrol 

The following constants were dettrmined (those of C. Tamala being 
included foi companson) — 



C 

Laubattt 

C Tamala 


Bark oil 

Leaf oil 

Leaf oil 

d'»‘ 

0470 

0625 

1 0257 

[“]» 

+ 13 

+ 85 

4 16 37 

n D 

1 485 

1 4848 

1 5250 

Ester value 

10 

18 

Not available 

Acotyl value 

30 

63 

Not available 


Agitation with appropriate nagiuts solved to show in each oil 
absence of any but traees of phenols or extractable aldehydes or ketones 


ExaMINVTION OF THE IJVRK OlL 

Thirty cubic ccutimeters of oil weio fractionally distilled at 28 mms 
pressure, only a few drops of oil distilled below 140 deg C The 
iollowing fractions wer« collected — 


<«> 

O’- 140* C 

1 ec 





(6) 

140*- 160° C 

5| cos 

Lo]d ) 11 S 


0800, n D* 

1 5005 

<•> 

160®- 160* C 

12 cos 

[a]o + 17 S 

d 11 1 

0312, n if 

1 5005 

(«*) 

above 160® C 

4 ocs 

[a]i> + 20 

d 11 • 

0408, n D 

1 5005 


leaving a Bmall darkened residue in the flask 

Fraction (a) was too small for examination, but apparently con- 
sisted of a small amount of terpene 

Fraction (6) smelt strongly of safrol, the presence of which was 
determined by the formation of safrol mtrosite (MP 129 deg C) 
The density of the fraction indicated a safrol content of not more ^ 
50 per cent , the remainder being sesquiterpene 
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Fraction (c) — This fraction constituted the greater part of the oil, 
and as preliminary analysis indicated the presence of a sesquiterpene 
it was repeatedly distilled over metallic sodium, being finally obtained 
as a pale-yellow liquid with the following constants — 

B P 100-156° C (20 nuns ) 

d u 1 0242, [a]D + 10 n S 1 6005 

[Pound C — 88% H« 11 6 C u H u requires C^* 88 2H = UB] 

Fraction (d) was essentially sesquiterpene together with a small 
amount of sesquiterpene alcohol. 

The bark oil therefore contained safiol and a sesquiteipene, together 
with smaller amounts of ordinary teipcno ami sesquiteipene alcohol 

Examination of ttte Leyf Oil 

Fifty cubic oentimeteis of oil were fractionally distilled at 28 mzns 
pressure*, and the following fractions collected — 


(a) 

0- 110°C 

6 ecu 

d li 4 

8702 

falD + 25 

(6) 

110 - 150° C 

0 era 

d l * * 

QUO 

[a|D + 45 

(c) 

150- 100° C 

IS CfS 

d 11 1 

9380 

[a]D + 14 

< d ) 

above 100° C 

0 C08 

— 


— 


leaving an appreciable residue (15 ccs ) reunified in the distilling flask 

Fraction (a) was extracted with 50 per cent rcsoicm solution and 
an absorption of 1 cr (20 per c«nt ) occur red The resorcin solution, 
on being examined in the usual way, gave a small quantity of cineol 
identified by formation of its lodol compound The unabsorbed oil 
4 ccs evidently consisted of a mivturc ot terpenes Negative tests were 
recorded for pmene, limonene, end plicllandrene The small amount 
available prevented further examination 

* Fraction ( b ) consisted mainly ot a mixtuie of (a) and (c) 

Fraction (c) consisted of almost puie sesquiterpene, repeated 
distillation over sodium causing little diminution in volume The 
purified substance possessed the following constants — 

BP 152- 155° C 26mm0 

d« ■ 9302 [o]D + 16 n d l 5015 

[Pound C 88 1 H 11 5 C u H, € requires C 88 2 H 11 8 ] 

Fraction ( d ) was mainly sesquiterpene with some sesquiterpene 
alcohol 

The leaf oil therefore consisted of lower terpenes, Home of cineol 
and a considerable proportion of sesquiterpene and accompanying 
sesquiterpene alcohol 

The similarity of physical constants suggests that the sesquiterpenes 
present in both oils are identical 

Both gave usual colour reactions with bromine vapour and with 
concentrated sulphuric acid characteristic of many sesquiterpenes of 
the Australian -flora 
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A Revision of Pour Genera of Australian 

Scelionidae. 

By Alvn P Dodd 

(Read be foie the Roifal Society of Queensland, 28 fk May, 1928 ) 

This paper revibes the Australian species of the genera Iloploteleta 
Ashmead, Antcromorpha Dodd, tfttfloteleia KiefW, and Phc&noteleia 
Kieffer of the familv Siehonufa (Hymrnoptera Proetotiypoidca) , three 
species of Iloploteleta mid one species of Phanotilna are desenbed 
an n°w 

The genus Iloploteleta occurs thioughout the woild, Shjloteleta and 
Phopnotehw were not ionnerly recognised outside the Philippine Islands, 
Ant ct omorpha is common to Australia and the Hawaiian Islands 

Except in the cas« ot the species of lloploteUta, which are paiasitic 
in the eggs of long-horned giaashopperb (Tetiigomtdce), the host 
relations of these insects are unknown 

STYLOTELEIA Kiffper 
lirotma, xol 14, p 184 (1916) 

F emah 9 Malt — Head, fiom dorsal aspect, transverse, about twice 
as wide as long, descending shaiply to the oi cipital margin which la 
almost straight from frontal aspect nicular, lower irons faintljf 
depressed and with a median (anna, cheeks broad, mandibles tndentnte, 
maxillai> palpi 4-joinnd, eyis large, hare, lateml ocelli against the 
eye margins Antenna 12-iointod, in the female with a stout 5-jomted 
club, in the male the flagellum filiform, the joints moderately long 
Thorax, fiom lateral aspect, plainly longer than high, almost flat 
dorsallj , pronotum haidly visible from above, scutum large, the anterior 
margin iather broadly loundcd, the median lobe anteriorly with a small 
area separated posteriorly by a delicate transverse canna, parapsidal 
furrows complete and distinct, soutellum twice as wide as long, its 
postenoi margin truncate or somiwhat concave, metanotum in the 
male very transverse, not armed or prominent, its posterior margin 
straight , propodeum in the male moderately short, its posterior margin 
gently concav-*, without median or lateral eann®, armed medially with 
a pair of well separated stout teeth, the posterior angles faintly acute, 
metanotum and propodeum m the female broadly flattened or depremed, 
and hidden by the abdominal prominence, the propodeum on either side 
and wide apart with a delicate canna which may be raised at base m 
the foim ot a short tooth Forewings long and broad, reaching the 
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apex of the abdomen in the male, or failing by a little m the female, 
submargulal vein with a downward curve before joining the costa, 
marginal vein one-half to two-thirds as long as the stigmal, which is 
long and very oblique, post marginal vein one-half longer or twice as 
long as the stigmal, basal and median veins indicated by brown lines 
Legs slender , posterior tarsi no longer than their tibia*, their basal joint 
longer than 2-5 combined Abdomen slender, somewhat narrowed at 
base, m the female one and two-thuds to twice as long as the head and 
thorax united, elongate, fusiform, narrowly acuminate at apex, segment 
1 not petiolate or subpetiolate, aimed with a laige stout horn that 
projects over the propodeum and metanotum or even over the posterior 
portion of the srutellum, 2 and S a little longer than 1 or 4, b as long 
as or longer than 4 and 5 united, transversely impiesscd or subdivided 
toward the middle and having the appeaiamo of two segments, so that 
the abdomen appears to contain seven segments , in the male the abdomen 
is one half to two-thirds longer than th« head and thorax united, 
consisting of eight segments, b somewhat shorter than 5, the apical two 
segments very short and transverse I 

Type — S rujescens Kieffer, Broteim, vol 14, p 185 (191b) 

This genus was erected tor the* above species from the Philippine 
Islands Through the courtesy ot tlie late C V Bakei, of Lor Banos, 
Philippine Islands, I have had the opportunity of examining a paratype 
of rufcacem, and am thus able to include three Australian species in the 
g°nus 

Stylotclexa contains long blendei inserts with the general appearance 
of species of Macroteleui Westwood and elongate forms oi Baryconus 
Foerster, from both ot which gencia it may be distinguished by the 
downward curve of the submargmal vein, and in the female by the 
apparent division of the apual abdominal segment The abdomen is less 
narrowed at base than in Bat yearn**, and is not subpetiolate The 
strong teeth on the propodeum are much larger than in certain spec ios of 
Baryconus , where they aie merely basal elevations ot th n median cannop 
The three Australian species are very similar 

STYLOTELEIA ACUT1VES THIS Dodd 

Trtchotdeta acuttventn* Dodd, Royal Hoc oi Qld , vol 26, p 98 (1914) 
Tnchoteleui novoe-hollanduc Dodd, Archn fur Naturgeschieht 0 , Berlin, 
vol 80 (1915) 

Female — Length, 3 20 mm 

Head black, thorax rich orange ied, darker on the sides, the median 
lobe of the scutum mostly black, abdomen detp red, the apical segment 
blackish, the basal horn bright oiangc, legs blight golden yellow, the 
eox® dusky, antennal scape and pedicel golden yellow, the fumcle joints 
brownish, yellow, the club black 

Vertex and upper frons with a few scattered fine punctures bearing 
fine hairs , a line of similar punctures on either wile of frons against the 
eyes, cheeks with* strong stme converging towards mouth, smooth above 
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except for a few punctures, vertex between the eyes rather wide, the 
lateral ocelli plainly farther from each other than from the median 
ocellus Antennal scape moderately long, pedicel twice as long as its 
greatest width, fumcle joints as wide as the pedicel, 1 slightly longer 
than the pedicel, 2 distinctly shoitcr than 1, 3-5 gradually shortening, 
5 as wide as long, club 6-jointcd, 1-4 each twice as wide as long, 3 slightly 
the widest Thorax from dorsal aspect one-third longer than its greatest 
width , scutum stout, smooth, wi^h a few rather small scattered punctures 
bearing fine hairs, parapsidal furrows coriaceous, wide apart, separated 
posteriorly by about two-thirds their length , scutellum with fine 
pubescence and a few punctures, its posterior margin gently concave, 
propodeum at base on either side of the abdominal hotn with a stout 
upright tooth Forewmgg failing by a little to reach apex ot abdomen , 
somewhat brownish, the mfuscation tending to form a longitudinal 
stripe , marginal vein two-thirds as long as the long oblique stigmal vein, 
the postmarginal twice as long as the stigmal, basal and median veins 
represented by thick brow n lines Abdomen twice as long as the head 
and thorax united, four times as long as its greatest width , segment 1 
somewhat nai rowed at base, almost as long us its postenor width, with 
a large stout horn projecting over the pi opodeuin , 2 one-fourth longer 
than 1 , 3 as long as 2, no longer than wide, 4 two-thirds as long as 3, 
5 two thirds as long as 4, 6 somewhat longer than 4 and 5 combined, 
the basal portion one-half as long as the narrow apical portion, 1 
strongly stnate, its horn smooth, 2 strongly striate, the stm* megular 
except laterally, the surface between densely rugulose, 3 densely 
reticulate-rugulose, with several stnm laterally , 4 with similar sculpture 
but rather broadly smooth on postenor halt medially, 6 and basal 
portion ol 6 with a smooth median path, on either side with numerous 
pubescent punctures and fine surface sculpture, apical poition ot h with 
fine stna* and pubescence, lateral margins of segments with flue pale 
hairs 

Male — Length, 2 70 mm 

Scutum anteriorly with a few more punctures than in the female, 
postenor margin of wutellum straight, teeth ot propodeum tnangular, 
their inner maigins oblique and almost meeting at base, their outer 
tnaigms stiaight, their surface with two strong stria* Abdomen two- 
thirds longer than the head and thorax united, sculpture faihng 
medially on segments 4 and 5 and posterior half of d , 6 with similar 
sculpture to 5, 7 and 8 very short Antennal scape yellow, the pedicel 
dusky, the flagellum black, pedicel one-third longer than its greatest 
width, fumcle 1 twice as long as wide, subequal to 5, 3 slightly the 
longest, 4-9 gradually shortening 

Habitat — North Queensland Cairns district (type), one female, 
two males in August and September (A P D ) , Dunk Island, one ma l e 
in August, H Hacker 

Type — South Australian Museum, 1 11012 

The male was originally described as a distinct species. 
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BTYLOTELEJA NIGBIClNCTA Dodd 
Tnchotelsia nigncincta Dodd, Archiv fur Naturgosohichte, Berlin, vol 
80, (1915) 

Female — Length, 2 40 mm 

Head black, thorax ruh mange-red, the median lobe oi the scutum 
dusky, abdomen dull orange, dusky -black at basis apex, and along 
lateral margins, the basal horn bright orange , legs, including the coxa, 
golden-yellow, untenme golden-} ell ow, the club black 

Vertex between the eves not as wide as in ac ithvrntns, the lateral 
ocelli as fai from the median ocellus as fiom each other, vertex trom 
the median ocellus to tbr occiput with numerous rathei small punctuies 
bearing fine seta 1 , frons smooth, the upper lions with a few scattered 
punctures, and a line of punctures against the eye margins, cheeks 
striate and \wth numuous punctures, the uppei cheeks showing 
impressed reticulation Pi diced twice ns long as ils gieatest width, 
funicle ]oints nai rowri than the pedicel, 1 as lone as the pedicel, 2 
shortei than 1 but twite ns long as wide, 3 slightly shorter than 2, 4 
plainly shortir than 3, 5 a* wide as long, club 5-ioinltd, 1-4 each twice 
as wide as long, 1 rathei small, 3 sbghtly the widest Thorax one half 
longer than its gieatest width, median lobe of scutum with numerous 
small punctures, the lateial lobes with scattered punctilios, puxapsidal 
furrows separated posteriorly In one-halt then length, scutellum with 
a few fine punctures, its postenoi margin almost straight, propodcum 
at base on either side of the abdominal horn with a shoit blunt tooth 
Forewmgs distinctly brownish, marginal vein baldly one-halt as long 
as the long atigmal vein, the postmaiginal Iwo-thuds longer than the 
sligmal, basal and lmdi.m \euis lepresented bv thick blown lines 
Abdomen a httle less than twin as long as the head and thoiux united, 
four times as long as its gi latest width , s 'gnu nt 1 as long as its posteiior 
width, with n laige stout horn pi op* ting ovei the propodonm , 2 scarcely 
longer than 1 , 8 as long as 2 thiee.fouiths as long as wide , 4 two thuds 
as long as 3, 5 Iwo-thirds as Jong as 4, fi somewhat longer than 4 and 5 
united, the basal poition < ne-hall as loug as the nail ow apical portion, 

1 striate, its horn oirculaily stnate at base, smooth foi the most pait, 

2 rather finely lnegulaily striate and densely finely reticulate, 3 and 4 
with the stria» lisx distinct and giving wav lo the letieulate sculpture, 
which is inclined to fail medially on 4, 3 and basal portion of b with a 
smooth median path, on either side weakly letuulate with a few 
punctures, apical portion of 6 with fine stria 1 and pubescence 

Male — Unknown 

Habitat — North Queensland Can ns district, the type female in 
February, A P Dodd 

Type — South Australian Museum, J 11109 

Very similar to acutwentrts , but smaller, the voter narrower 
between the eyes and with more numerous punctures, the fumde joints 
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more* slender than the pedicel, the posterior margin of the scntellum 
not definitely concave, the strive less strong on segments 1 and 2 of 
abdomen, and the marginal vein shorter m relation to the atigmal van 

8TYL0TELEIA TERRJE-KEQINjE Dodd 
Trtchoteleta terrce-reqxnce Dodd, Archiv fur Naturgeschichte, Berlin, 
vol SO, (1915) 

Female — Length, 3 10 mm 

Black, the sides of the thorax and the abdomen somewhat brownish , 
legs golden-yellow, the cox® somewhat darker, antennal scape golden- 
yellow, the pedicel and fumcle joints brownish -yellow, the club black 

Vertex between the eyes rather broad, the lateral ocelli nearer to 
the median ocellus than to each other , upper frons and vertex between 
the ocelli smooth with a very few scattered punctures , behind the ocelli 
to the occiput the punctures are rather dense, lower frons smooth, with 
a row of punctures against the eyes, cheeks with scattered punctures, 
lower cheeks and fions against the mouth with converging strap Pedicel 
twice as long as its greatest width , f unicle joints scarcely narrower 
than the pedicel, 1 a little longer than the pedicel, 2-5 gradually 
shortening, 5 as wide as long, club stout, compact, 5-jointtd, 1-4 each 
fully twice an wide as long Thorax one half longer than its greatest 
width , scutum with scattered punctures on th" median lobe, the lateral 
lobes smooth, parapsidal turrowB punctate, separated postcuorly by 
less than one-half their length , scutellum with a few punctures, its 
posterior margin definitely concave, cam® on either side of propodeum 
not laistd at'base in the form of t<eth Foiewings very lightly stained, 
marginal vein two-thirds as long as the long stigmal, the postmargmal 
one-half longer than the stigmal, basal and median vmns marked by 
thick light brown lines Abdomen twice as long as the head and thorax 
united, about hvc times as long as its greatest width , segment 1 fully 
as long ob its postenoi width, with a large stout horn projecting over 
the propodeum , 2 somewhat longn than 1 , J us long ab 2, os long as 
wide, 4 d little shorter than f , 5 two-thirds as long as 4, 6 no longer 
than 4 and 5 united, the basal portion one half as long as the apical 
portion, 1 stiongly stuato, its horn smooth but circular! y stnate at 
base, 2 and 3 lathei strongly striutc, rugnloac between the strap , 4 and 5 
with similar sculpture but the stiue are weaker and the median line 
is almost smooth, basal portion of G smooth at the median line, on 
eithoi aide with dense punctures, the apical portion with fine stri© and 
pubescence 

Male — Length, 2 45 mm 

Scutum and scutellum with the fine pubescent punctures rather 
more numerous than in the female, posterior margin of scutellum 
straight, propodeum longitudinally foveate medially, the teeth stout 
and blunt Abdomen two thuds longer than the head and thorax 
united , segments 4 and 5 not smooth at the median line , 4 with scattered 
punctures posteriorly, 5 with scattered punctures between the strue. 



AUSTRALIAN 8CBU0N1M — DODD 


35 


6 shorter than 6, rather densely punctate and pubescent , 7 and 8 very 
short Antennal scape and pedicel yellow, the basal flagellar joints 
suffused with yellow, fumcle 8 slightly the longest, 1 twice as long os 
wide, 9 hardly shorter than 1 

Habitat — North Queensland Cairns district, two females, one male 
m February and September, A P Dodd 

Type — South Australian Museum, I 11154 

Distinguished from acuttventrts and mgricincta by its colour, 
absence of teeth on the female propodeum, and the stronger stnation 
of the abdomen, and from ntgnuncta by the concave posterior margin 
of the bcutellum, width of the vertex between the tyes, and Bparser 
punctuation between the ocelli 

PHCENOTELE1A Kieffer 
Brotena, vol 14, p 62 (1916) 

This peculiar genus was erected to contain one species, P rttfa 
Kieffer, from the Philippine Islands The discovery of a congeneric 
species from North Queensland is, therefore, of considerable interest 
This insect has the general habitus of Batyconus Focrster, but the basal 
abdominal horn or process is greatly lengthened, extending for Borne 
distance into the mesoscutum and fitting into a deep margined channel, 
which cuts through the propodeum, metanotum, and scutellum, so 
that these sclerites are visible only lateially, when viewed from the 
side the outline of this process is continuous with the thoia\ Th A 
submarginal vein has the downward bend, characteristic of tUylotvlcia 
Kieffer and Anteramorpha Dodd The carimv on the propodeum 
appear to be the true latiral carina The second abdominal segment 
is distinctly longer than the thud and from lateral a&ptct is Lonsliictcd 
at its base The male of this genus is not vet known 

PIICENOTELEIA CAN ALTS New Sfecifs 

Female — Length, 3 70 ram 

Bright red-brown, the «yes and ocelli black, the abdomen dusky 
at apex, cox®, trochanters, and femora bright yellow, the posterior 
coxie and anterior femora brownish at base, the tibia* and tarsi dusky- 
yellow , antennee golden yellow, the club black 

Head from dorsal aspect less than twice as wid* as long, the vertex 
posteriorly descending sharply to the occipital maigin , from frontal 
aspect the head is circular, frona not depressed above the antennal 
insertion, cheeks broad, mandibles trulentate, eyes large, bare, ocelli 
largo, close together, the lateral pair separated by their own diameter 
from the median ocellus and by less than on< -halt their own diameter 
from the eyes, head with fine pubescence, densely rather strongly 
reticulate-punctate and finely coriaceous the sculpture with a transverse 
arrangement on lower half of frons, lower cheeks and the frona against 
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the mouth with converging atrue Antennal scape moderately long and 
slender, its articulate joint long and deader, pedicel almost twice as 
long as its greatest width , funicle joints as wide as the pedicel, 1 almost 
twice as long as the pedicel, 2 two-thirds as long as l f 2-6 gradually 
shortening, 6 os long as wide , club rather Blender, 5- jointed, joints 1-4 
about subdual, each slightly wider than long Thorax from dorsal 
a&pect one halt longer than its greatest width, from lateral aspect about 
twice as long as high, flat above, pronotnm narrowly viwble on the sides, 
scutum almost as long as wide, broadly rounded anteriorly strongly 
reticulate-punctate and with fine pubescence, parapsidal furrows absent, 
scutellum present on either side ot median channel, its posterior margin 
straight, its surface coriaceous and with a few punctures, inetanotum 
present on either side as a small tiaiisversc (omave plate, piopodcum 
long, on eithei side with a lateral cnrina running from its base somewhat 
obliquely mwaidly to join the margin of the median channel before 
the posterior margin Postenoi femora distinctly swollen Forewings 
long but not reaching apex ot abdomen, moderately broad, ciliation 
normal, lightly stained biownish, submarginal vein joining the costa 
at slightly moze than one h.ilt the wing length, rather close *o the 
costa ex< < pt in its apical third whcie there is a distinct downward cune, 
marginal vein short, one touith as long as the stigmal which is long 
and oblique, the postmargmal twice as long as thp stigmal, basal and 
median \eins indicated by light biown Inns Abdomen, without its 
basal horn, one-half longer than the head and thorax united, fom 
times as long as its greatest width, a little narrowed at base, nanouing 
to apex, segment 1 twice ns wide as long, produced antenoily to merge 
with its process, which is \ciy long, reaching almost to the middle of 
the scutum, sleudet, horn latcial aspect not laisod but continuing the 
direction ot the segment, separated posteriorly fiorn the segment by 
an oblique canna on cither side, these eannic meeting sharply at the 
median line 2 one thud longer than its gieatcst width, sharply 
unpi eased or constricted at base, 3 three-fiftlis as long as 2, 4 a little 
shortei than 1, "> as long as 4, 6 slightly shelter than 5, conical, almost 
twice as long as its basal width, abdomen bluntly rigid medially, 
segment 1 with two or three stiu 1 on either side, transversely lugose 
at base, smooth posteriorly, the horn finely transveisely striate but 
coarsely transversely lugose posteriorly , 2-1 longitudinally stuate, finely 
sculptured between the stria 1 which are absent medially on 3, 4, and 
posterior third gf 2, where the surface bears fine impressed reticulation , 
6 and 6 with scattered pubescent punctures and fine stnre which fail 
medially on 5 

Male — Unknown 

lldbiiat — North Queensland Dunk Island, one female in August 
H Hacker 

Holaiype —In the Queensland Museum 
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ANTEBOUORPHA Dodd 
Royal Soc o f B Australia, vol 37, p 145 (1913) 

Female , Male — Heart from dorsal aspect twice as wide as long, 
occipital margin concave, the frontal outline gently convex fiom eye 
to eye, from lateral aspect the [tons and vertex arc gently convex, 
the vertex postcnorly shortly declivous to the occipital margin, irons 
brood, hardly impressed above the antennal nisei tiou, chocks blood, 
eyes moderately large, wide apart, lightly pubescent, oeolli wide apait, 
the lateral pair tombing the eve margins, mandibles large, bidentate, 
the teeth long and acute, maxillary palpi 4-jointed Anti mm* 12-jomted 
m both sexes, in the female the tnnule joints short, the club b jointed, 
in the male the flagellar joints submomliform Thorax fiom lateral 
aspect much longer than high, almost flat above, from doisal ispect 
one-half longer than its greatest width, pronofum nariowly visible 
lateially, scutum stout, its anterioi margin bioadly rounded, 'omewhat 
declivous anteriorly, parapsidal furrows absent, scutellum rathoi large, 
its posterior margin faintly convex, mptanotum tuangulnr, bluntly 
pointed at apex, about ns long as its basal width, «*orntwhat shelter 
than the wutellum, prodding as a flat tooth over the propodeum as 
far hs or a little beyond its posterior maigin, propodeum tnthei short, 
without lateral eanna\ inediallv with a pair of well-si paratul caimae 
which cui v e sharply to form the almost straight posterior margin, the 
poslerioi dngles in the form of short teeth, m«xoplcuTfl wiih a huge 
impresbion, metapleura with a cross tun ow at halt their length Legs 
slender, posterior tai^i a little longir than their tibia*, their basal joint 
hardl} as long as 2 5 united Forewmgs extending to apex of alulonuu, 
model ately broad, marginal (ilia modi rati ly shoit, chscul cilia fine 
and dense, submargmal vein m its diRtal third curving away fiom 
before joining the costa, marginal vein slioitei than the sticrmal, which 
is long and very oblique, the postmarginal somewhat longer tlian the 
btigmal, basal and median veins hardlv marked Abdomen a little 
longer tirnn the head and thoiax united, twice as long ns its greatest 
width, a little nariowed at base, blunt at apex, segment 1 sub-sessile, 
transverse, without a prominence in the female , 2 plainly longer than 1 , 
3 much the longest, somewhat longer than 1 and 2 or 4-0 united 

Type — A australxea Dodd 

Among the Australian g°ncra, in i*apitha Ashmoad the abdomen 
is more petiolato, and segments 2 and 3 aie almost subequal, in 
Opisthaiontha Ashmcad the spine on the metanotum is simple, the 
abdomen is more petiolate, and the parapsidal furrows are complete, m 
Chromotele%o Ashmead the parapaidal furrows aie complete, and 
segments 2 and 3 of the abdomen are subequal I have be*n unable to 
reconcile Antet amorpha with any of the genera given by Kieflter (1926) , 
its distinguishing characters may be found in the absence of parapsidal 
furrowa, form of the metanotum, subscssile abdomen with its long third 
segment, downward curving submarginal vein, and very oblique stigmai 
vein 
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The Hawaiian species, Oputhacantha dulnosa Perkma (Fauna 
Hawauensis, vol 2, p 623, 1910) will fall in this genus I have seen 
an imperfect specimen, which is strikingly similar to A australxca , and 
may prove to be identical 

ANTEROMORPHA AUSTRALIA Dodd 

Royal Soc of S Australia, vol 37, p 146 (1913) 

A assxrmh * Dodd, ibidem, p 146 

Female — -Length, 1 50-1 80 mm 

Head and thoiax black, abdomen dull brown to browmsh-hlack , 
legs golden-vdlow, the coxte sometimes brown, antennal scap* yellow, 
dusky at apex, the tunicle joints fuscous, the club black 

Head with a dense fine pale pubescence, vertex and upp°r two-thnds 
of frons with a dense fine reticulation which has d longitudm.il tendency 
on the irons, against the oeeiput hue indistinct longitudmnl stnie are 
present, loner third of face finely transvcisely striate above the 
antennal inscition, longitudinally striate on cither side, cheeks striate 
below, reticulate above Antennal scape moderately long, its articulate 
loint long, pedicel one-half longer than its greatest width, funiele ioints 
as wide as the pedicel, 1 almost as long as the pedicel, one-third longer 
than wide, 2 quadiate, 3 and 4 small and transverse, club 6-iomt«d, 
joint 1 small and tiansverse, 2-5 each twice as wide os long Scutum 
and scutt Hum finely densely pubescent and closely shallowly reticulate- 
punctate, the bculptmc of the acutellum finer than that of the scutum, 
metanotum rugose Forewing lightly or distinctly biownish, marginal 
vein onc-tlurcl to two-tbuds as long as the stigmal, the postraargmal 
hardly one halt longei than tin stigmal Segments 1 and 2 ol abdomen 
stiongly stuate, 1 finely somewhat liicgulailv, stuate, finely sculptured 
between the stu.e which me inclined to tail medially, lateral margins 
of abdomen pubescent, segments 2 and 3 each with a row oi lmirs 
posteuorly, \ with a lew turns dorsnlly 4-6 with numerous bans and 
minute punctuies 

Vale — Anli ruin' blatk, the scape yellow (\cept at apex, pedicel 
slightly longer than its gi cutest width, funiele 1 distinctly longei than 
the pedic«l f twice us long us wide, 3 a little shortei than l, 2 plainly 
shorter than 1, a little shorter than 3, 4-9 subequal, moniliform, each a 
little longer than wide 

Habitat — Queensland Cooktown, Cairns, Pentland, Rockhampton, 
Brisbane, Toowoomba, and Chinchilla New Bouth Wales Moome River 
A small senes 

Typ *, — Bouth Australian Museum, 7 1383. 

A assimilts Dodd is a tme synonym, the wing characters being 
slightly variable 

A single female, labelled “Queensland, A A. Gmmlt,” has the 
thorax yellowish brown, and probably represents a distinct species 
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HOPLOTELEIA Asiimead 
Bull U S Nat Museum, vol 45, p 227 (1893) 

A world-wide genus containing 30-40 described species, the type, 
H flondana Ashmcad, from Noilh Anurica Aslirnead recognised the 
genus by the “three impressed lines on the mesonotum, 9 1 and this 
character has since bei n gi norall j accepted However, m most ot the 
Australian species, the median groove ot the mesoscutum is not defined, 
or it may he replaced by a median carina, ns in II ortkoptera Dodd 
from West Africa, II serena Dodd ((' amptoirlcui cannata KuiFer) fiom 
the Philippine Islands, and the species hciem described as H elevata 
Dodd 

The Australian species are %eiy similar in size, coloui, and sculpture, 
and their separation has not been i caddy accomplished No l pliable 
specilie differences tould be found m the ivuurs oi auliiinae The 
characters used to distinguish thi species aie mostly small, but appear 
to be valid Tin* colour of the legs and anlenmc sterns constant, although 
as a general rule I do not attach gieat importune e to the coloui ot the 
appenduges in the Ntelwmflcc 

The nine speeies mogms"d m this paper are hom Eastern 
Australia, mostly hom coastHl or subeoastal distiuts, II amua, and 
to a iessi r degict II joodnata, ma\ be inland toims 

IloploUJcia grandis Dodd (lioyal Soc ot K Anstialia, vol 37, 
p 17b, 1913) is not a member of this genus 


KEY TO THE AUSTRALIAN SPECIES OF HOPLOTELEIA A8HMEAD 


1 Mososcutura with a median oaniia , occipital margin not 

uniformly concave 

Meeoecutum without a median canna , occipital margin 
uniformly ooncavo 

2 Metanotum witli one small tooth , femora black , mono 

scutum with a distinct median groove , hind 
tarsi much longei than their tibua 
Metanotum bidentatu , femora red 

8 Hind tarsi much longer than their tibira • median groovo of 
scutum rather wolf marked 

Hind t&m not much longer than their tibi© , median 
groove of scutum not doflned 

4 Females 
Males 

5 Apical abdominal segment with a spine on oithor aide 
Apical segment without spines or teeth 

6 An term® almost wholly black , apioal spines of abdomen 

long 

Fozuole joints bright red , apioal teeth short 

7 Frontal impression sharply rounded above , oox® rod 
Fractal impression broadly rounded above , coxa 

black 

8 Antenna wholly black -* •• 

Scape and fmuole joints red •• • • 


devata new specie* 
2 


a trtcomw Dodd 

3 

persimdu Dodd 

4 

3 

10 

6 

8 


audraltca Dodd 
7 

tetdpturaia Dodd 

omtoa new species 
gracUtoomu Dodd, 
9 
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9 Segment* W of abdomen not definitely struts , oheeka 

largely smooth 

Segments 3-5 very definitely striate, cheeks densely 
sculptured 

10 Apical spines of abdomen long 
Apical spines short or absent 

1 1 Cheeks largely smooth , oox© red 
Cheeks densely sculptured 

12 Cox« blaok , abdomen much narrower than the thorax 
Coze red , abdomen not much narrowor than the thorax 


ptdcknoon m Dodd 

fcademta new spenfss 
austmhoa Dodd. 
11 

pulehnoortiM D odd 
12 

arnica new species 
fcederata nevrspettas* 


HOPLOTELEIA AUSTRALICA Dodd 

Royal Soc of S Australia, vol 37, p 133 (1913) 

// t nvulaits Dodd, ibidem, p 134 

Female — Length, 2 50-3 00 mm 

Black tegnltp led, coxtc black, the legs bright i eddish-yellow , 
antenna black, the scope and fuimle lointb sometimes suffused with 
brown 

Head from dorsal nspeot not more than twice nb wide as long, 
slightly wider th.in the thorax, from lateral aspect the vertex flat, haidly 
sloping to the occipital margin, \cite\ coarsely longitudinally rugose- 
pamtate, hons below the antenoi ocellus shallowly reticulate-punctate, 
along the eye margins irora jUBt behind each lateral ocellus to the frontal 
depression there is fine close scaly letieulation, frontal depression 
strongly maigmcd, large, longer than wide, sharply convex above, 
narrowly separated above from the eyes, smooth but showing obscure 
crosb-strnu, irons on oithei side of depression shallowly reticulate- 
punctate, cheiks coarsely reticulate- punctate, the sculpture shallow 
toward the mouth , lateral ocelli a little separated from the eyes, distant 
from the frontal ocellus by less than 1$ times their own diameter, 
one oi Iwo irregular oblique striae conneet the frontal and lateral oeelli, 
head with a sparse pubeseeucc of fine pale hairs Antennal scape long 
and slender, the articulate “joint very short , pedicel one-half longer than 
its greatest width, iunnl« 1 a little longer than the pedicel, twice as 
long as its greatest width, 2 shorter than 1,3 a little longer than wide, 
4 a* wide as long, club slindor, not well differentiated, joint 1 wider 
than long much blunter than 2 which ib longest and as long as wide, 
3-5 ear h slightly wider than long Thorax from dorsal aspect one-fourth 
longer than its greatest width, from lateral aspect one-third longer 
than high, pronotum narrowly visible on the sides, strongly rugose- 
punctate and with long white hairs, scutum three-fourths as long as ite 
greatest width, its anterior margin strongly convex, its surface with 
scattered hairs, paiapsidal furrows deep, punctate, at cither end 
terminating m a large puncture , median lobe of scutum at the median 
line with confluent punctures which are shallow and indefinite anteriorly 
and do not form a groove, the rest of the surface and the parapaides 
faintly wrinkled and with dense fine impressed reticulation, between 
the posterior ends of the parapsidal furrows are two or three larger 
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puncture* , parapaides with two or three large punctures along untarmr 
margin and a punctate sulcus along lateral margin , scutellum strongly 
reticulate-punctate, metanotum coarsely foveatc, the median process 
excavated medially and bounded by a straight raised curma, the posterior 
margin between the ends of these earina* almost straight, the lateral 
margins oblique , propodeura Bhort, its postenor margin uniformly gently 
concave, shallowly punctate and puliescent laterally, foveate medially, the 
lateral c&nno* short and straight Postenoi tarsi not much longer (8 7) 
than their tibis Porewmgs reaching apex of abdomen , subhyalme or 
lightly tinted , venation bright yellow , marginal vein short, not more than 
one-fourth as long as the stigmal, which is long and slightly oblique, 
the postmarguial three times as long as the stigmal Abdomen as long 
as the head and thorax united, 2} times as long as its greatest width , 
segment 1 two-thnds as long as its basal width , 2 one-third longer than 1 , 
3 one-third longer than 2, a little shorter than 4-6 united , 4 one-half aB 
long as 3, 6 short, transveise, armed on either side with a sharp spine, 
the blunt apex showing just below , 1 with eight strong complete stiue, at 
base the surface between the stria* deeply pitted, posteriorly the suiface 
finely sculptured and with a few fine short stria*, 2 rather strongly 
striate, the stria: somewhat inegiilar, finely sculptured between, laterally 
with obscure punctures between , 3 more finely and closely striate and 
with obsciue shallow punctures betwei n , punctuation more distinct on 4, 
the stria? faint, 5 for the most part with fine impressed reticulation, but 
indefinite punctures are present also, 6 densely punctate, lateral margins 
of abdomen and postenoi niaigm ot 2-4 with fine impressed reticulation, 
abdomen, except basal segment, with a conspicuous pubescence of fine 
white hairs which are longer laterally and on the apical segments 

Male —Antenna* black, iht scape and pedicel deep dusky brown, 
pedicel small, no longer than its greatest width , flagellar joints filiform, 
1 almost twice aa long as its gieatest width, 2 and J hardly shortci 
than 1, 4 plainly shorter than .1 and one-thud longer than wide, 4-9 
subequal In struct ure and sculpture r< scmbling the female 

Habitat — North Queensland Thursday Island, Cairns, Pentland, 
a senes This species is common m the Camas district 

Typ( — South Australian Museum, I 136J 

HOPLOTELEIA AFtiTRALICA vui OCCIDENTALS Dodd 
Royal Soo of Queensland, sol 26, p 96 (1914) 

Male — Length, 2 65 mm 

Differs from the typical form in the colour of the antenna*, the 
scape being bnght golden-yellow, the pedicel and basal flagellar joints 
suffused with yellow 

Female — Unknown 

Habitat — North-West Queensland Cloncunry, one male in Apnl. 
Dodd. 

Type — In the South Australian Museum 
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ROPLOTELKIA ATRIC0RXI8 Dodd 
H ntgncorwt Dodd, Royal Soc of S Australia, vol 37, p 134 (1913) , 
(preoccupied by H ntgrtcorma Cameron, 1912) 

H atncorms Dodd, Ent Soc of London, p 341 (1919) 

Female — Length, 2 60 mm 

Black, tegula* black, coxie black, the femora piceoua, the tibia and 
tarsi golden-yellow , antenna* w holly black 

Head from dorsal aspect loss than twice as wide as long, vertex 
hardly sloping to the occipital margin, vertex behind the lin ft of the 
lateral ocelli strongly longitudinally rugose-punctate, upper frons except 
medially and around the ocelli with fine dense impressed reticulation, 
there die about four stuoc from the anterior ocellus to the frontal 
impression, frons on either side of the impression shallowly reticulate- 
punctate, cheeks with fine dense impressed reticulation Antenna) as in 
austrahea Thorax a little nariower than the h<*ari, one-third longei 
than its greatest width, pronotum distinctly visible on the sides, very 
strongly stnate, scutum with fine dense lmpnssed ritu illation and 
faint wrinkles, the median lobe with a complete punctate median groove 
whose margins aie carinate, a few weak punctuies occur against the 
posteiior margin of the median lobe, scutellum coarsely reticulate- 
punctate, m^tanotnl plate small, forming an upright triangular tooth, 
not bidentato, propodeum us in australua, the posterior margin 
uniformly gently concave Posteiior tarsi one-half longer than their 
tibur Forewings lightly stained, marginal vein one-fourth as long 
as the long stigmal vein, the postmarginal thire turn's as long as the 
atigmal Abdomen no longei than the head and thorax united, a little 
more than twice as long as its greatest width, segment 3 two-thirds 
longer than 2 as long as 1 and 2 united, a little longer than 4-6 united , 
6 on uthir side with a short sharp spine, J densely finely irregularly 
striate and with shallow indefinite punctures between the atria', 4 and 5 
with close fine impressed reticulation, 4 with also very fine stria) and 
traces of shallow punctures 

Male — Length, 2 50 mm 

Antcnme wholly black, as in australica 

Habitat — North (Queensland Cairns district, one female (type) m 
December , Herbert River, one pair in March 

Type — South Australian Museum, I 1365 

Readily distinguished by the dark femora and tegulm, pronounced 
median groove of the scutum, long tarsi, and the tooth of the metanotum 
not being bidentato 

This species appears identical witlra Philippine Island species which 
ib probably H pacifica Ashmead I have before me three females from 
that locality, one was received from the U S National Museum and is 
labelled Hoplotetma pacifica Ash, as identified by Mr A. B Gabon. 
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The remaining two were received from Professor C P Baker, of Los 
Banos, Philippine Islands, and are labelled Hoplottteta phxltppt tiensxt 
Kieffer, possibly by Kieffer himself, tiny repiesent two species, one of 
which, to judge from Kieffer’s descnption, is coirectly determined, 
the other specimen, which lepiesents the same specks as the National 
Museum example, agrees with the description of JT umdens Kieffer 
Thus it would appeal that lx>th itnichns Kiell and atrtcorms Dodd arc 
synonyms of jmcifica A slim However, Ashmead's description of 
peuxfita does not agree with the National Museum example, and although 
Mr Gahan’s determination is probably concet, the doubt that exists 
justifies the letention of the name ahuonm lor the time In mg 


nOPLOTELRIA PERMUILTH Dodd 
Royal Soc of Queensland, vol 2b, p 90 (1934) 

II aurci6( npus Dodd, ibidem, p % 

Female — Length, 2 00- 1 00 min 

Rldih, IcgnltP red, ligs golden-\ ellow , the coxa* i eddish yillow r , 
antennal scape reddish-}' llow, the pedicel and funiele joints suffused 
w ith brown, the club black 

Head fiom dorsal aspect not more than twice as wide as long, fiom 
laieidl aspect the xeitix sloping gentlj to the occipital margin , \crtex 
and upper frons with fine impressed leticulation and shallow depressions 
indicating large punctures, posteriorly the vertex is coarsely ictuulate- 
oi rugose-punctate with a longitudinal tendency, lateial ocelli distant 
fiom the nnteiior ocellus bv no more thdn times then own diameter 
and connected with it hy mu or two obliqu** stum, a short (.arm a 
connects the antciioi ocellus with the frontal depussion whuh is sharply 
convex aliove, fions on either side ot the depicssion ic tn ulate-punetate, 
but smooth venlially, cheeks coarsely letuulate punctate and with fine 
impressed reticulation, and toward the mouth with several stiong 
irregular striw Antenna. 4 ns in uustralua Scutum with hue <.Iose 
irapiessed reticulation and shallow wunkles, the median groove 
represented tfy a complete row of confluent punctures, and there are a 
few punctures on either side against the posterior margin, scute Hum 
strongly confluently or letieulate-punctute, posterioi maigin of 
metanotal process concave, so that the two 'crime project in the toim 
of teeth , propodeum toveate medially, densdy punctate and pubescent 
laterally, its posterior margin unitormlv gently concave Posterior tom 
one-half longer than their tibim Foiewings lightly btained, marginal 
vein one-third as long as the long stigmal, the postrnarginal three tunes 
as long as the stigmal Abdomen slightly longei than the head and 
thorax united, almost three times as long as its greatest width , segment 
3 two thuds longer than 2, as long as 1 and 2 or 4-6 muted, spines on 
either side of 6 short and acute , sculpture as in austrahea, except that 
the punctures between the stnm on segment 3 arc more distinct, 
pubescence as in australxea 
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Male. — Cox® dark, at least at base , spines at apex of abdomen long 
and slender Antennal scape red, dusky toward apex, the pedicel dusky, 
the flagellum black, segmentation as in ausirobca 

Habitat — North Queensland Herbert River (type), Inmsfail, 
Cairns, four females, two males 

Type — South Australian Museum, I 11009 

The sexes wore originally described as distinct species At once 
differing from austrahea in the long posterior tarsi The median 
punctures of the scutum aie mor« in the form of a groove than in 
au&tralica, the apical spines ot t lie abdomen are shorter m the female, 
the concave posterior margin of the metanoial pioeess gives a more 
apparent bidentatc effect, and segment 3 of the abdomrn is relatively 
longer 


HOPLOTELE1A GRACILICOBN1S Dodd 
Royal Hoc of Queensland, \ol 26, p 97 (l'Jll) 

Female — Length, 2 75-3 25 mm 

Black, the teguliv red, legs, including the cox®, bright reddish- 
yellow, antenna* wholly black 

Head from dorsal aspect twice as wide ns long, the veit^x haidly 
sloping to the occiput, behind the ocelli the vertex is very strongly 
reticulate- oi uigosi-pum tate with a longitudinal tmdfncy, between 
the ocilli die tineo oi fom stria* oi ruga*, upper Irons shallowly 
reticulate-punet ite medial)}, with fine unpiessed leticulution laterally, 
checks toaisely leticulati punctate and with fine retK illation also, 
antennal lnipiession narrowly loumiid abou Antenna* as m austialua 
Thorax scare *Jj as wide as the head, one-iourth longer than its greatest 
width, s< utuin with fine close impressed rtticulation and shallow 
wrinkles oi depictions suggesting punctures, the median lobe with laige 
continent punctures toward postenoi mnigin, along the median line, 
and against the anteuor margin, seutcllnm with large eonfluent 
punctures, metanotal plate fdintl} bidentate, the earing forming the 
teeth close together, postenoi inaigm of piopodeuin faintly concave 
with a slight piojection at the junction of the lateral carimc Forewmgs 
reaching apex of abdomen , subhyuline , venation bright yellow , marginal 
vein one-fourth* 4s long as the stigmal, the postmargmal times as 
long as the stigmal Posterior tarsi scaicely longer than their tibne, 
posterior femora not mueh swollen Abdomen no longer than the head 
and thorax united, hardly more than twiee as long as its greatest width; 
segment 3 one third longer than 2, a& long as 4-0 united, somewhat 
short* r than 1 and 2 united , 6 before apex faintly truncate, without a 
spine or tooth on either side, 2 Rtrongly irregularly stuate, sculptured 
between the stria? but without definite punctures, 3 with large shallow 
punctures and fine indefinite stmr, 4 with similar but finer sculpture, 
6 pith fine impressed regulation and numerous shallow punctures r 
6 with fine reticulation 
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Male — Unknown 

Habitat — New South Wales Glen Innes, A M Lea (type) 
Queensland Mount Tambourine and Cairns, A P Dodd Three females 

Type — In the collection of the Government Entomologist of New 
South Wales 

Differs from sculpturata in the less swollen hind femoia, colour of 
antennae, absence of spines at apex ot abdomen, and less noticeable 
punctuation of segment 2 of abdomen, from australua in the colour of 
the coxae, absence of spines at apix of abdomen, more dehnite punctuation 
and less definite stnotion of segment 3 ot abdomen 


llOPLOTELElA SCULPTUKATA Dodd 
Royal Soc of Queensland, \ol 26, p *r> (1 ( )14) 

Female — Length, 3 75 mm 

Black, the tcgulte red, legs, including the coxae, blight l eddish- 
yellow, hist throe funuie joints elur reddish-yellow, the si'ape and 
pedicel dusky red or almost black 

Head fiom dorsal asp^t about 2£ tubes as wide as long, the veitex 
flat, not sloping to the occipital margin, veitix behind the line of the 
lateral oalli \uy stionglv leticulate- or rugose-punctate with a 
longitudinal tendency, upper fiona with sh.dlow depressions anil close 
fine impressed rotn ulation, betwetn the ocelli and on the uppei fions 
are a lew megular sLinc oi nigu*, cheeks coirsely retieulntc pumtatc 
except lor a small smooth aiea xentially , fiontai irapiession \try shaiply 
rounebd above, smooth, without definite stiuv Antennae as in ausiralua 
Thoias about one-fourth longei than Us greatest width, scaieely as 
wide as the head, scutum with line close impressed rctn ulation and 
shallow wrinkles oi depressions suggtstmg punetuns the median lobe 
broadly lonflumlly punctate postenoilv, this sculpture continu'd 
forward narrowly for its entire hngth but not lonning a groove, against 
the anterior margin are dose punctilios scutollmn strongly utuulate- 
punetate, ruetanotnl plate laige, obtuse and inintlj buhntab posterioi ly, 
the two carinae or teeth close together , postmen imugm oi propodeum 
almost straight, witli a short blunt piojcrtion at the jumtion of the 
lateral oariiL' Posterioi tarsi slighll\ long* 1 than then tibia* (7 G), 
postmor femoia considerably swollen Poiewings leaching apex of 
abdomen, marginal Vein one-fourth as long as the long tfiguul, the 
pobtmarginal 2} times as long as the stigmal Abdomen no longer than 
the head and thorax united, twice as long as its greatest width , segment 3 
two-thirds longer than 2, a little shorter than 1 and 2 united, as long 
as 4-6 united, 6 with an apical truncate canna aimed at either side 
with a short spine or tooth , 2 strongly sparsely striate, medially with 
large shallow punctures between the strife laterally the punctures are 
coarse and distinct , 3 with large shallow confluent punctures and with 
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fine irregular indefinite strife, 4 with fine punctures, the striie hardly 
discernible, 6 with fine impressed reticulation and numerous punctures, 
6 rugose-punctate 

Male — Unknown 

Habitat — New South Wales Tweed River, one female (type) m 
May, A P Dodd North Queensland Dunk Island, one female m 
August, H Hacker 

Type — South Australian Museum, I 11007 . 

The punctuation of segments 2 and 3 of the abdomen is much 
stronger than in austrdlxca The posterior femora are more noticeably 
swollen than in any of the known Australian species 

HOPLOTELEIA ELEVATA New Species 

Female — Length, 3 20 mm 

Black, the togulic red, legs, including the coxee, bright reddish- 
yellow, antennal scape red, the pedicel dusky, the tunicle joints faintly 
suffused with red 

Head from dorsal aspect not more than twice as wide as long r 
the vertex not descending to the occiput, slightly wider than the thorax ; 
occipital margin not uniformly concave, broadly straight or truncate 
medially and angled laterally, highly polished, behind the ocelli to 
the occiput are strong sparse irregular longitudinal rugtp or stri«\ 
between which are large shallow indefinite punctures , between th« ocelli 
is a very large triangular punctme, upper frons with shallow indefinite 
reticulate punctures, on either side of the anterior ocellus and narrowly 
behind the lakral ocelli is fine impiessed reticulation, cheeks with 
longitudinal rows of confluent punctures, frontal impression acutely 
rounded above Antenna* sl°ndcr , fumcle 1 one-half longer than the 
pedicel three times as long as its greatest width, 3 very distinctly 
longei than Mule, 4 ns long as wide, club 1 somewhat wider than long, 

2 a little longer than wide, 15 each as wide as long Thorax from 
dorsal aspect one-third longer than its gTeat^t width, from lateral 
aspect one-half longer than high , median lobe of scutum with a complete 
median tarina, on oithei side strongly transvcisely rugose or irregularly 
striate, the lateral lobes shallowly retiuilate-punctat" , narrowly on 
either side of the parapsidal furrows is fine impressed reticulation r 
scutellum coarsely reticulate-punctate, posterior margin of metanotal 
plate concave and bidcntate, the median caiimr well apart and a little 
divergent , posterior margin of propodenm definitely concave, the blunt 
projections well marked Posterior femora somewhat swollen, posterior 
tarsi slightly longer than their tibrnj Forewings slightly mtuscate, 
marginal vem on°-third as long as the stigmal, the postmargmal slightly 
more than twice as long as the stigmal Abdomen no longer than the 
head and thorax united, 2} times as long as its greatest width , segment 

3 two-thirds longer than 2, almost as long as 1 and 2 united , 6 on either 
side with a stout spme, 2 strongly striate, between the stn® almost 
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smooth , 3 finely densely irregularly stnate and densely punctate, the 
punctures of moderate size or very small, 4 with fine strife and dense 
fine punctures, the median line and posterior margin with fine 
reticulation, 5 with fine impressed reticulation and scattered punctures, 
6 with fine reticulation 

Male — Antennae black, the scape red, the pedicel dusky, fumde 2 
as long as 1 or 3 Segments 4-6 of abdomen with fine reticulation and 
scattered punctures which are more numerous on 4, apical Bpines longer 
than m the female 

Habitat — North Queensland Cairns and Innisfail, one female, two 
males, in November and December, A P Dodd 

Holotype and Allotype in the Queensland Museum 

Paratype in the author's collection 

At once distinguished by the median carma and transverse rugae 
of the median lobe ot the mesoscutum, and the shape ol the occipital 
margin 


HOPLOTELEIA PULCJIBIC0ENI8 Dodd 
Boyal Soe of S Australia, \ol 37, p 134 (1913) i 

JI acuminata Dodd, ibidem, p 177 

Female — Length, 3 25 mm 

Jilack , tegula? red , legs, including the coxa?, and first six antennal 
joints bright gohUn- or i eddish-vellow 

Head from dorsal asput a little more than 2\ tunes as wide as long, 
no wider than the thorax, vertex sloping rathei sharply to the occipital 
margin, vertex behind the ocelli stiongly reticulate-punctate, toward 
the occiput longitudinally rugose punctate , between the ocelli are several 
connecting stn.e, upper irons medially shallowly reticulate punctate, on 
either Bide with fine impressed reticulation , t hi oks very nuirow above, 
the ventral half foi the most part Nmooth with a lew punctures and 
obscure giooves, frontal impression rather bxoadly rounded above, 
without definite crosb-stinr, but with oblique stria? laterally Antenna* 
as in aubUahta Thorax one fifth longei than its greatest width , scutum 
with shallow depressions or obstun punctures and close fine impressed 
reticulation, against the posterior margin of the median lobe with 
large eonfiuent punctures, with smaller less distinct punctures against 
its anterior margin, and obscure puuetmes along the median line, 
parapsidal furrows separated posteiioily bj one-halt their length, 
acutellum strongly coufiuently punctate , metanotal process bluntly 
bidentate, the teeth well-separated, tho po&tenor margin concave, the 
median caring diverging from base, posterior margin of propodfum 
slightly concave, faintly projecting at the junction of the lateial carime, 
n*etapleura stiongly striate in centre Posterior femora not much 
swollen, posterior tarsi no longer than then tibue Forewings sub- 
hyaline or faintly yellowish, venation bright yellow, marginal vein 
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one-fourth as long as the long stigm&l vein, the postmargmal 2\ times 
as long as the stigmal Abdomen a little (about one-sixth) longer than 
the head and thorax united, two and one-third times as long as its 
greatest width , segment 3 about one-fourth longer than 2, three-fourths 
as long 4 as 1 and 2 united, 6 as long as 5, without a truncate plate or 
spines, pointed at apex, 2 with rather diBtmct punctuies between the 
strue, the punctures very distinct laterally , 3 continently punctate and 
with tme indistinct or indefinite stine, 4 with similar finer sculpture but 
medially with fine impressed reticulation and scattered punctures, 5 with 
fine impressed reticulation and numerous punctures, b with fine 
reticulation and hue indefinite punctures 

Male — Antennal scape yellow, the pedicel biowiush yellow, the 
basal flagellar joints suffused with yellow 

Ilabitat — Queensland Cairns district (type), Bowen, Biggenden, 
Black&ll Range, Brisbane, Mount Tambouunc, a bin ill senes 

Tyf>e — South Australian Museum, I ISbb 

In this species the head is more transverse than usual and descends 
noticeably to the occiput The absence ol apical teeth on the abdomen 
is found in gracxhcortxn and fwlerata , in the toimer the antenna* are 
wholly black, while the distinguishing characteis of fcechrata are given 
later 

The ae\es were onginall> described as distinct species This species 
is parasitic on the eggs ot a large TitUgomxd ( Orthopteta ) 

HOPLOTELEIA FCEDERATA New Species 

Female — Length, 3-3 50 mm 

Black, tegulo* red, legs, including the coxa 1 , bright i eddish-yellow , 
antennal scape and first time funitle joints bright reddish-yellow, the 
pedicel fuscous 

Hoad fiom doisal aspect a little wider than the thorax, a little 
more than twice as wide as long, the vertex not d<scondmg to the occiput, 
vertex strongly rcticulate-punctatc without & longitudinal tendency, 
behind <ach lateral ocellus and laterally on the upper Irons with close 
fine impressed reticulation , between the ocelli are two or thiee connecting 
stria* , upper frons reticulate-punctate, frontal impression very broadly 
rounded above, more or loss transversely striate, cheeks veiy strongly 
reticulate- or rugose punctate Antenna* normal Thorax a little lougei 
than its greatest width , scutum with fine close nnprtbsed reticulation and 
shallow depletions or obscure punctures, with large confluent punctures 
posteriorly on the median lobe, and smaller punctures agdiubt th° 
anterior maigm of the median lobe, scute Hum with large confluent 
punctures, metanotal plate concave and bluntly bidentate at apex, the 
median canine diverging from base, posterior margin of propodeum 
faijtiy concave, with a blunt projection at the lateral caruu* Legs 
spiny, posterior femoia somewhat swollen, posterior tarsi no longer 
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than their tibuc or a little shorter Forewmgb reaching apex of 
abdomen , subhyaline or faintly jellowish, marginal vein one-third as 
long as the stigmal, the postmarginal throe times as long as the stigmal 
Abdomen a little (about one-sixth) longer than the head end thorax 
united, two and one-third times as long as its greatest width augment 3 
plainly shorter than 1 and 2 united, oue-iomtli longer than 2, b about 
as long as 5, acuminate, without apical teeth 2 very strongly stimte, 
hardly sculptured between the stria* mediallv, with obscure punctures 
laterally, 3 quite strongly btnate, with shallow punctures between , 4 and 
5 with fin<r strife, which are btill dense and distinct, the punctilios nun* 
definite on 5, the median line nariowlx smooth except toi a few 
punctures, b with numerous punctilios and line imp teased retu illation 

Male - — Antennal scape red, the basal fumcle joints and th #v peduel 
a little suffused with red Abdomen not much nai rower than th* 
thorax (. r > 4), 2} times as long as its gieatcst width, the punctuation 
of segments 3-5 more distinct than in the iemah , apical segment pi nth 
concaxe at apex and with a small obtuse* tooth on eithei side 

• 

Haintat — Queensland Chinchilla, twtlxc females, eleven uuJes, 
Janunry-March, A P Dodd, Westwood, one pan in March, A l* Dodd 

Ilolotype and Allotype in tin Queensland Museum 

Paraiype 6 in the author's collection 

Very closely related to pw/f/iz worms tiom winch it max be 
distinguished bx' the densely sculptured i lucks, v»i\ di finite stria* ot 
segments 3-5 of abdomen, more spiuy legs, and somewhat swollen himl 
femora In sculptutata the scape is darkei than the tiuucle joints, the 
metanotum is less exidently bidentate, the female abdomen is bispinose 
at apex, and the hind femoia aie much swollen In armca the coxa* me 
black, the shallow punctures of the inesoseutum aie hardlv discerniM", 
the posteiior margin of the piopodeum is moie coueaxo with the 
projections more definite, the female abdomen is biNpmos n at apex, and 
the male abdomen is more slender 


HOPLOTELE1A AMIVA Xm\ Species 
Female — Length, 3 25-3 50 mm 

Black, the tegula* red, legs bright i *ddish- vellow, thi ioxu black 
the tarsi dusky, first fixe antennal joints i eddish-} ellow, the pedicel 
sometimes dusky 

Ilead fiom dorsal aspect a little moie than twice as wide as long, 
a little yet distinctly xvider than the thorax, veitex hardly descending 
to the occiput, vertex and uppei frons coaiaely reticulate-punctate 
without a longitudinal tendency , bet wet n the ocelli are about two 
connecting stnre, behind the lateral ocelli and on cither side of the 
upper frons is fine impressed reticulation, frontal impression xory 
broadly rounded above, shining, without definite strife, checks coarscl} 
reticulate-punctate. Antenna .normal Thorax a little longer than its 
9 
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greatest width , scutum with fine dose impressed reticulation and finely 
wrinkled, the median lobe with large confluent punctures posteriorly 
and smaller confluent puncture against the anterior margin , scutellum 
coarsely continently punt fate, motonotal plate deeply concave and 
plainly bidentate posteriory, the median canme wide apart and parallel, 
posterior margin ot the prnpodeum distinctly eomave medially, with n 
strong blunt projection at the junction of the lateral cauna* Posterior 
femora a little swollen, postcuor tHrsi slightly longer (6 5) thati their 
tibm? Fort wings i caching ap«\ oi abdomen, subhyalinc, venation 
fuscous, maiginHl vein out -thud as long us the stigmal the postmargmal 
almost three times as long us the stigmal Abdomen no longer than tin 
head and thorax united, slightly mine than twice (20 9) as long as its 
greatest width, segment 1 two thuds loug'i than 2, almost as long 
as 1 and 2 muted, f> before the* apt \ ti unrate and armed on either side 
with a shoit sharp spine, 2 stiongH striate, haidly sculptured between 
the sti ih j «\c ept Intel iillv , 1 denseh rather fine Iv irtegularly striate and 
with shallow obseme pum tints between, 4 with similai finer seulptiue, 
the ])imetmcs moie distinct on f> b ictu ulate punttate 

Male -Anteniue hlaek, the sea pi n*d flu pcdic‘1 suflusod with red 
Abdomen distinctly nanower (2 i) than the thorax two and two-thuds 
as long as its gieatcst width , apical segment bioaelh truncate and with 
a shoit tooth on cither side 

Habitat - South Queensland riiinclnlla 14 tomales, 1 male 
Januaiy-Mauh, A I* Dodd, (loondiw inch thus females, two mules m 
January, API) New South Wales Wanalela one lemale m .human 

Holoiyjn and Allotype in the Queensland Museum 

Pmatypis in the authoi s colHtion 

Tin slmllow depressions oi obscuie puncture's of the scutum aie 
much less evident than in sndpfurata puhhtuontts , and fadt)nta , 
while the piojections ot the postenni margin of the propodeum are 
moi j pionoumul Diffeis from tin iemulo ot f<rd<rata in the smooth 
hontal impiession, black eo\a, and the piesence of the short apical 
spines on the abdomen, fiom Kutipinratn m the normal hind iemoia, 
black comp , and broadly rounded fiontal unpiession, fiom puhhneornw 
m the black eox<e, apical spines ol abdomen, and densely sculptured 
eheeks 
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The Location of Saponin in the Foam-bark Tree 
{Jagera pseudorhus ). 
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Plates I and II 
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I —Introduction 

The bark of Jaytur pseudorhus was a commercial eommodity in 
\ustraha timing the war It was used as a substitute foi quillaja bark, 
which produces a “head’ or foam on cordials Tlu utilisation of the 
local protliut was due m a gieat measure 1o the enterprise ot the 
Forestry author dies of Queensland, who at the lime constituted a section 
of the Depaitment ot Public Lends Mt C J Tust, the Secretary 
of the present Piovisional Forestij Board ot Queensland, infoimed the 
writei that about 9 tons ot the baik of tlu species were Lolketed and 
disposed of 1o briwers and cordial inunufiu turers Owing to the 
scattered distribution of the trees which mcrcusod the cost of collect toil, 
the demand for the bark has discontinued in recent >eais In a leport 
tl2l published m 1919, Mi E H F Swain, then Director of Forests, 
states that a sample of tlie bark of Jaqrta pseudorhus , which was 
submitted to the Government Analyst, was found to contain 0 9 pci cent 
of saponin 

R Ilamlvn-Hairis and F B Smith [71 investigated tlu poisonous 
action on fish ot allusions of the bark, which was known to be used 
by the aborigines in pioeuring fish for iood ILunlyn-Harris and Smith 
found that the bark contained saponin, and is a i.ipid and powerful 
piscicide, producing death m eonc entration ol 1 1000 They also ascer- 
tained that frothing ot an infusion of the bark took place at a dilution 
of 1 10000, and Juemolysih of blood uitpnseles at a cone* ntrution of 
1 14000 The leaves were found bj them to fiee of saponin 
The to\ie effect on fish and the ha*molytie pioperty of the saponin as 
demonstrated by those authors indicate that the use ot the bark m the 
manufacture ot enrdials may not he advisable 

The foam-bark tree is more 1 familiarly known m a technical sense 
under A Richard's name of CupaTHa pseudorhus The species was 
transferred to the genus Jagera by L Radlkofer, who applied himself to 
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the study and revision of the Sapindaces As Radlkofer’s nomenclature 
appears to be aeeepted by very many Bystematists, his combination 
Jag era pseudorhut is adopted in this paper It is regrettable that the 
name which is more familiar locally has m consequence to be regarded 
as a synonym 

In habit of growth the foam-baik tree is not a largo species It is a 
rhin-forest tree So far as the writer has observed it in subtropical 
rain forests, it do-m not exceed about 60 feet in height and 12 inches 
m stem diameter When growing in the open the trees produce a 
dome-shaped head of foliage and a short stem Generally the species 
is sparely distiibuted F M Bailey 111 states that it ranges in 
Queensland fiom the Brisbane Itiver to the Barron River Ranges of 
v North Queensland Accoiding to Bentham [21 it occurs as far south 
as the Hastings River in New South Wales These locality records 
show that it langes irom 17 deg S to 32 deg S It is not found far 
inland from th» coast and coastal ranges It is confined to Australia 

The properties of aapomns and their distribution in the plant 
kingdom are outlined by Ureshoft fo], Kobcrt 18], Haas and Hill [6], 
Molibch [10], and Czapek [4] J II Maiden I9J has also published some 
notes on sapomns and their occurrence m Australian plants It is 
observed by Kobeit that such a wide distnbution m the plant kingdom 
as that of sapomns is possessed only by the essential oils Robert and 
Haas and Hill state that all saporms when treated with strong sulphuric 
acid exhibit red or violet colours According to the authors quoted 
above, the sapomns may be briefly descubed as nitrogen-free glucosides 
which on hydrolysis yield sugars such as glucose, galactose, arabinose, 
and rhamnose, together with other substances termed sapogemns whose 
constitution is unknown, they are amorphous and colloidal 

Molisch [10, p 1961 quotes Greshoff to the effect that sapomns in 
barks and in the rind ot fiuits act as protective substances, and in 
seeds and roots serve as reset vc matenals Molisch also points out 
that the location of sapomns is not known in most plants, and that it is 
therefore desirable that someone should investigate miorochemically 
their occurrence in the cells and tissues ot the numerous unstudied 
plantB 

F Czapek [4J includes the sapomns under the chapter heading 
of little known, ommoellularly distiibuted, nitrogen-free end-products 
of plant metabolism lie states [4, p 527] that, according to the nuero- 
chemical investigations of liosoll and Hanausek, saponin occurs in 
solution in the cell sap, principally in the parenchyma cells of bark, 
wOod and medullaiy lays Furthei on [4, p 535] he remarks that 
different Baponin bodies piobably occui m the Sapmdaoes 

II — Methods 

In locating saponin in various parts of the plant four properties 
of saponin were utilised (1) the production by shaking of a foam on 
the surface of the solution obtained by steeping saponin -containing tissues 
in distilled water, (2) the production of a reddish-violet colour on 
ti e&tment of sections with equal parts of concentrated sulphuric amd 
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and absolute alcohol , (3) the insolubility of almost all sapomns in 
absolute alcohol, (4) the solubility of most sapomns m water The 
treatment with concentrated sulphuric acid and Absolute alcohol is a 
modification of a method adopted by Ilannusek and outlined by Molisch 
[10, p 1961 In addition to the application of sulphuric acid and 
alcohol H&nausek finally added ferric chloruli, which m the presence 
of sapomns turned the reddish- violet colour to brown or biowmsh blue 
The writer was unable to obtain this final colour reaction with feme 
chlonde either m the saponin-containing sections or in the solutions ot 
s&ponm contained in test tubes 

This colour test with ferric chloride is apparently not universally 
applicable to sapomns, as Haas and Hill [6, p 165J state that concen- 
trated Bulphunc acid coulaining a little feme chloride gives with many 
saponms a blue or bluish-green colour or fluorescence The application 
of concentrated sulphunc acid alone to sections of the tissues was not 
found satisfactory The action of the loncentrated acid partly destroyed 
the tissues on account of its solvent action on cellulose It also converted 
the greater part of the sections to a icddish-biown colour mid produced 
numerous gas inclusions which made observation of the tissues difficult 

The addition to the concentrated acid of an equal volume of absolute 
alcohol as used by Hanausek produced a very useful testing combination 
which gave good results Sections of those tissues which showed positive 
reactions with the concentrated &ulphuric acid and alcohol were also 
submitted to a solubility test by heating them in distilled water, and 
another series of sections of the Mime tissues was subjected to an 
insolubility test by treatment with absolute ahohol The sections were 
then tested with the sulphuric acid-alcohol combination If the\ gave 
positive reactions in the casts in which they weic treated with absolute 
alcohol and negative reactions in th* instances in which tho> were heated 
in water, the results weie regarded as confirmatory 

III — Tuf Location of Siponin in the Stfw and UR\NCiiiiETs 

Small pieces of the fresh bark of the stem of a large tiee which 
were steeped in distilled watei produced abundant fiothing when 
shaken The froth was immediately dispel sed by the addition to the 
liquid of a few drops of alcohol The dispersive effeet of alcohol and 
ether on saponin froth is mentioned in the Hutish Phaimaceutical 
Codex [3] Sections of the bark of the stem on Ireatmcnt with the 
sulphunc acid-alcohol combination developed the reddish-violet colour 
in the walls of many of the sclerenehyma (ells and m the walls of many 
of the bast fibres and parenchyma cells in the outei part of the phloem 

There is a continuous but often very uneven zing ot seleienchyma m 
the bark of Jogtra pseudorhu* It is situated between the cortex and 
phloem (see Plale I , Figs 1 and 2) Sclerenehyma cither connected with 
or isolated from the continuous ung is often developed in the coitex and 
in the outer part of the phloem Radlkofei [11] remarks that the ring 
of sclerenehyma is characteristic of the bark of nearly all of the genera 
of Sapmdaoeea Sections of the bark of the stem when heated m 
distilled water for one hour gnd treated with th° sulphuric acid-alcohol 
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combination showed no reddish-violet colouration On the other hand 
sections of the same tissues placed in absolute alcohol for one hour and 
treated with the reagent gave «i positive colour xeaction in the walls of 
many of the cells of the tissues which gave the positive reaction in 
the original sections which wtie not treated with absolute alcohol It 
is therefore assumed that saponin is piesent in the walls of many of the 
bclerenchyma cells and in the walls of mnnv of the bast fibres and 
parenchyma tells of the outer phloem 

Owing to the presenee of a large amount of sclerenehyma in the 
hark of th* stem, vciy thin sections ot it eould not be eut with ease 
For this reason obscrvalions on the distnbution of saponin in the bark 
oi the stun were not so precise us those mailt upon sections of bianchlcts 
No fresh wood of the stem was available for investigation 

Bianchlcts al>out 9 mm m diameter wue selected foi study Bcfoie 
com mem mg nmioscopieal work it was ascertained that small pieces of 
the bark and wood, after being placed in distilled watei, produced a 
foam on the suriaec ot tin liquid when it was shaken The froth was 
more abundant m th" solutions obtained fiom the bai h Sections of the 
branclilcts upon treatment with I lie sulphuric acid-alcohol combination 
showed the lcddish-v iolr t colouration m the walls ot manv of Ihe cells 
of the coitcx, in tin walls ot some of tht 1 1 11s ot the sclc renchyma, 
and in th« walls ot many ot the bast fibres and parent hvma cells of tht 
outer phloem The cells ot the pendeiin did not show the colour 
reaction In some sections the most intense coloin was developed m the 
immediate vicinity ot large scWent hv ina cells These stlerenchyma 
cells were sunounded by tlie reddish-violet colour and weie situated on 
the liinei side oi the m lorenchvma ring The wood oi the branchlets 
gave taint roaitioiiN which were confined to tin. very young wood The 
walls ot some of the wood ia>s, of some ot the wood fibres, and of 
some ot the vessels showed a faint l eddish-violet coloui 

Both the wood and baik ol hianchlets gave negative inactions after 
being heated in distilled watei foi one lmui, and positive reactions 
aftei treatment with absolute alcohol Sections which had remained in 
absolute alcohol toi several dav, show id the lolom reaction wrth the 
Hulphune acid-alcohol in the same tissues which gave positive results 
with fresh matei lal The selerenehv itm ring in the bark of tin branelilet 
measunng 9 mm m diunuter was very lriegnlai and its maximum 
breadth was 48 mm The stiuetuie of the outir part of the bark of 
the bianchlcts is shown m Figs 1, 2, and 3, Plates I and II 

IV — The Lot vruw of Hvpgnin in thf Root 
The material lor investigation was taken flow a laige tree, and 
consisted ot a secondary root 5 mm m diamotei Small pieces of the 
bark and wood produced abundant fiothmg on shaking the distilled 
water m which they were steeped As in the stem, a ring or sheath of 
sclerenehyma occurs between the cortex and phloem The application 
of the sulphuric acid-alcohol combination to sections showed that 
saponin m the secondary root is distributed in a similar manner to that 
in the brnncthleto The cortex, outer pait of the phloem, and the very 
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young wood gave positive reactions, and the 1 eddish -violet coloui was 
principally located in the cell walls As m the biune hletb, saponin was 
not uniformly distributed but occupied m ninny of the cells of the 
tissues 

The young wood ot the root rea( ted much moi » strongly than that 
of the branchlel s, and an intense reddish violet colour developed in two 
or three tow's of the wood fibie^ nearest to the ctimbmm The bast 
hbr°s and parenchyma v\ere the paiis oi tlu out pi phloem most affected 
by the testing solution The sections tnateil with absolute alcohol and 
those heated in distilled w at < i gave positive and negative Tractions 
respectively when subjected to the action ol the sulphmic acid-alcohol 
combination The peiuleim \ielded no uiduation ot the ptosence m 
it of saponin The sliuetuie of the mitei pail ol tin sotondaiy root is 
shown in Fig 4, Plate 1 1 

V —Tin Locuion oi« h\mM\ in t n h \Vwj,xof thi Fruit 

The flint is tlneelobed .uid thus eellid Extunalh il is covered 
by dense, brown i igid bans oi s< tj r l In* walls ol the iruit me verv 
thick and haid They die hminded txUmaily and internally by a, 
coating oi paienehyimitous tc-sue m which groups o£ schiemhyina aye 
embedded The pait su Mounded h\ the external and internal coatings 
is composed ol loose celled tissu Ntuiieious v im uliii hundl°s passing 
from the internal coating to the* external one liaveiv* the loose-celled 
tissue The walls of immatuie ti'sh find win examined Small pieces 
iminciscd in distilled watei and shaken produced on the siuiace ot the 
solution an abundant fiolh which was nniiu diafc lv dispel sed by a few 
drops ot alcohol Transverse sections ot the w iMs w!i*n tieated with 
Ihe sulphuiie ae itl-ale ohol eombii.ation showed the n elehsh-violet colour 
in the walls of many of the cells ot the sell lenc hvma gioups and in 
many of the spiral vessels of (he vasuihu bundles Some of the cells m 
each instance lemamed uncolonreel 

The sections tieatul w itli absolute ilrohol toi one houi and subjected 
to the sulphuric ae id-alcohol combination ga\e results sinulai to tlio** 
of the original sections which weie not tuat»d with absolute alcohol 
The sections heated m watei for one hour when placed in the testing 
i cogent developed a very faiH 1 ‘ddish-violet coloui in some of the 
spiral vessels of the vaseuhti bundles but the sclerenehy r nm cells 
remained unaffected Evidenth the saponin was not thoroughly 
extracted from some of the spun 1 vessels b\ tin tieatmeut with water 
Unfoitunntely no sued** were available i oi exarninHlioii In the fruits 
collected theovuleb remained liidunciitaiy 

VI — The Lol\t?on or Svpomn in inr Lf\r,mn 

The observations outlined in this section w re mmle before the writer 
was aware of Ilnmlyn- Hams and Smith’s statement f7l that they had 
found the leaves of the species to be free of saponui Sections cut in 
a transverse direction to the nudiib oi tli« leaded, when treated with 
the sulphuric arid-alcohol eombinatiou, developed the reddish-violet 
colour m the cells of the xylem of the v ascular bundles composing the 
internal part of the midrib, ui a few of the cells composing the sheath 
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of sclerenrhyraa surrounding the vascular bundles of the midrib, and 
in many of the cells surrounding the selerenchyma sheath The colour 
reaction was also observed m the spiral vessels of some of the vascular 
bundles composing the smaller veins of the leaflets Although some of 
the colour nas present m the interior of the cells, the greater part was 
concentrated in the cell walls The remaining tissues of the leaflet gave 
negative results with the reagent 

Sections placed in absolute alcohol for one hour reacted in the same 
way as the original ones Some sections which were stored in absolute 
alcohol for two days also showed the colour reaction m a similar manner 
when Ircutcd with the sulphunc acid-alcohol combination The sections 
heated in water for one hour, howevei, retained some of their property 
to produce with the ic.igent tht reddish-violet colour, which m this 
instance was decidedly Inniter than that ot untr°ated sections It is 
therefore evident that the* substance producing the reddish-violet colour 
with the reagent is onlv partly extracted by heating in water for one 
hour The midribs ot six leaflets were dissected out, cut into small 
pieces, and placed in distilled wrtci fox one hour The solution when 
shaken produced a small amounr ot fioth which was dispersed by the 
addition of a few diops of alcohol 

VII — TlIL Loc VTION Ob SAPONIN IN THE YotTNG TwiOS 

In order to test the validity of some ideas which were suggested b\ 
the distribution of s.iponm in other paits ot the plant, it was decided 
to ascertain its location in th^ very joung twigs For this purpose 
young twigs were sectioned at positions from 6 to 9 mm below the 
growing point Sections when pla *od in distilled water for 30 minutes 
produced a froth which was immediately dispersed by a few drops of 
alcohol Sections treated with the sulphuric acid-alcohol combination 
<le\ “loped the reddish-violet (olouration in a few of the cells of the 
cortex, in the cells composing 1h< sclerenchjma groups situated in the 
< ortox near the proiecting angles ot the twig, in all of the eells composing 
the sdeicnchyma ring, in all of fhe cells composing the xylem groups, 
and m many ot the Ugmfted cells of the medulla It was observed 
that the colour was less in evidence in the cellR of the cortex of these 
sections than in those of the bianehlcts The reddish-violet colour was 
mostly concentrated in the cell walls, but it w»as also present in the 
small lumuia of many of the sderenchyma cells 

The sections treated with absolute alcohol for one hour and then 
placed m the reagent gave result? umilai to those obtained by placing 
sections direct in the leogent The sections heated in distilled water 
lor one houi and then placed m the reagent showed a famt reddish- 
violet eoloui in a ftw ol the cells of home of the xylem groups, otherwise 
the tissues gave negative results The xylem groups m which the famt 
reddish-violet colour wan formed after heating the sections in water 
constituted a ver> small proportion of the number which gave positive 
results in the sections placed directly in the sulphunc acid-alcohol 
combination 
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The sclerenchyma ring in the bark of the young twigs whieh were 
su honed waa much more regular than that of the bionchletfl It 
measured 04 to 06 mm in breadth 

VII I — Interim*! t \ rioN ot Kfsut/ts 

The results obtained trom the sections of the leaflets were not bo 
definite as those produced bv th( other parts examined The saponin- 
like substance in the midrib ot the leaflet# is evidently less floluble m 
water than the saponin demonstrated in other parts ot the tree 
According to Kobert [8, p 244 J a few saponms aie only soluble in water 
to which a few diops of alkali have boon added The sapomn-like 
substance in the midrib ot 1h° leaflets iuh) not be entirely different from 
sapomn in the other purts, as its location tui responds with that of 
saponin in some of the othei tissues For instance, it oicucs in tissue 
adjacent to a sdercnchym.i sheath and is sometimes located in the cells 
ot the sclerenchyma sheath In this inspect its location is comparable 
to that of saponm in the <oite\ and self iciichyma sheath of the 
branehlets and in the cortex ot the loots II also occurs in the cell 
walls of the xjlem of the \as<ulei bundles oi the midrib, and ih in this 
instance similar in location to sapomn in the xylem groups oi the >oung 
twigs and in the xylem ol the roots Th« absence of saponin from almost 
the whole ot the ehlorophyllous tissue ot the IfMitlets was indicated by 
the investigations This observation is paitly confirmed by llamlyn- 
Ilarns and Smith 17], who found the havts to he free of saponin Tt 
suggests that saponm m this species is not a direct prixluct of 
photosynthesis 

In some ot the tissues sapo.nu was not umfoimly distributed It 
was found to ottur irregularly in the cortex and outer phloem of the 
branehlets and roots [n the xyhm gumps ami sclorem hvma sheath of 
the young twigs it was evenly distributed Th » saponin (*) m the 
xylem of the vascular bundles ot the midrib of the leaflets was also 
generally and evenly distnbuted In all ol the tissues examine*! the 
greatest concentration ol saponm was found in the eill walls 

The possible connection of saponm with the formation of the cell 
walls of the sderenchyma and xylem was suggested to the wntei by the 
position of saponm m the sections ot the stem branehlets, loots, and 
walls of the fruit Saponin was ott a n eomentrated m the cell walls of 
Bclerenchyma Examples w< re pi (Aided in the case of the set tions of the 
walls of the fruit und of the hark of the stem and branehlets In the 
toot the walls of the very young wood fibi°s showed an intense reaction 
for saponm, and the piesenco ot a slight amount of sapomn was indicated 
m the walls of the cell* of the veiv young wood of the branehlets To 
test the validity of the hypothesis assomhng saponin with cell-wall 
formation, it was decided to ascertain the location oL saponm mthe very 
young twigs If saponin ih connected with the loustiut tion ot the walls 
of the cells of tha sclerenchyma and \ylem, it could be anticipated that 
b&ponm would be concentrated in the w r alls of thise kinds of tissue in 
the young twigs, because aclerenehjraa and xylem are being formed or 
are taly recently formed in this part oi the plant The result of the 
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investigation of the young twigs supported the hypothesis in a positive 
way The entire sclerenchyma sheath, the sclerenchyma, groups in the 
cortex near the angles of the twigs, and all of the (ells of the xylem 
groups showed an intense reaction for saponin, and the colour reaction 
was most strongly developed in the cell walls 

The presence of saponin in the bast fibies and parenchyma of the 
outer part of the phloem ot the branchlets could be explained by the fact 
that these tissue elements are the ones which aie transformed into 
scleienchyma us giowth proi c<»ds In the cortex of the branchlets 
saponin is also abundant in many of the tells Although it would be 
difficult to show that the actual coitical ctlls which contain saponin are 
in <omse of conversion into s< ler°nchy ma, thoio exists in the cortex 
ot the bianelilets a laige amount ol sclercm liyina oitliei in gioups or in 
the form of isolated cells 

A veiy laige amount ol scleitucln lna is formed in the outer portion 
oi the baik ot th * Inanchlets Tins is shown by the tact that the 
Helen in hyma sheath m the young twigs measured onl> 04 to 06 mm in 
thickness while m the htaiuhlcts tneasiuiiig 0 mm in diauietei the sheath 
of sehrenthv ma attained a maximum breadth of 48 mm The photo- 
mieiogiaph of th« tiansvt rse section of the branch let which is reproduced 
in Fig 1 shows tin greal (Xtent ol tlic scleienchyma and the nregulai 
thickness ol the sheath which it loims 

IX — Tiif Fincuon op Svconin in uri Splcthn 

The fact that naponm was found in gioat^t concentration in the 
tell walls suggests that its I unction is concerned with the construction 
oi composition ot the cell walls The presence oi saponin in, or its 
association partnularh with, the cell walls of sclerenchyma and xylem 
(wood) appears to connect it with the development of Ih^st kinds of 
tissue The association of saponin with the stiueture oi composition of 
cell walls, which ue composed of either cellulose or wood, is paitly 
supported by the facts that saponins contain carbohydrates and that 
cellulose is n complex carbohy diatt which also enters m large proportions 
into the composition of wood The investigations have not shown where 
saponin onginates in the species It is evidently absent from almoBt 
the whole ol the chlorophyllous tissue ot the leaflets Possibly it arises 
in the piotoplasm and is tiansfeiml in very dilute solution from cell 
to cell through the peri orations of the cell walls 

X — Sl T MMAKl 

Saponin was found to be located in th* following parts of the tree — 
Many ot the cells of the coitex of the stein, branchlets, and secondary 
roots, some of the cells of the selerenchyma sheath of the stem, 
brarn lilets, and secondary roots all ol the colls of the sclerenchyma 
sheath of the young twigs, many ol the bast fibres and parenchyma 
cells of the outer pait of the phloem of the stem, branchlets, and 
secondary roots, all of the cells of the xylem groups of the young 
twigs, the veiy young wood fibies of the secondary root, many of the 
crih of the sclerenchyma group*- in the walls of the fruit, and many 
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ot the spiral vessels of the vascular bundles in the walls of the fruit 
Faint reactions toi saponin weie shown by the various tissue elements 
of the very joung wood of the bianehlets The greatest ( oncentration of 
saponin was found in the cell walls ot the various tissues Almost the 
whole of the ehlorophyllous tissue ot the leaflets gave negative leactious 
with the testing reagent (concentrated sulphuric aud and absolute 
alcohol m equal parts by volume) A saponm-like substance, was 
located in the ctdl walls of the x^lim of the vast nidi bundles 111 the 
midrib of the leafh ts, and m tin ulls aurroimding the solemn liyina 
sheath ot the midrib ot the leaflets This saponin like substance was 
sometimes piesent also m the erlls ol the solemn In »m slrath of the 
mull ib It differed from saponin found m the other pails m being less 
soluble in water 

The < oik put i alien ot supouin in the roll walls suggests that it is 
foueerned with the constitution oi com{>osition ot the cell walls The 
hequent oeeuiience ot saponin in association with sduenchyma and 
xvlem suggests that it mav be e^poeialh <0111101 t<d with the elaboration 
of lignified and baldened tissue 
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EXPLANATION OF PLATES I , IL 

The photomicrographs illustrate the structure ol some of the times examined* 
Pigs 1 and 4 wire photographed with a 16 mm apochronmt N A 0 3 and compen- 
sating ocular S Figs 2 and 3 were photographed with a 4 mm apochromat N A 
0 05 and compensating ocular 4 


Plati I 

1 Transverse section of outer pact ot bark of branchlet 9 mm in diameter The 

outer surface is shown in the uppermost part of the picture Inwards 
from the suifacc the dark band of small cells traversed from left to right 
M u lighter portion is the pcnderui Inwaids from the penderm is the 
comparative!) lirge celled cortex In the cortex slightly towards the left 
is a group of sclerenchynin Inwards from the cortex is the selerenchyma 
ring which is composed of im gular groups ot cells with ill defined or smalt 
lumina (cnvities) The sclcreuchyma with very small rolls in tho upper 
part of tho sheath consists of thickened bast flares in section The 
Hilerench) ma extends in inogular musses towards tho lowermost part of 
the picture and is shown as pale m the photograph The comparatively 
largi , clear apertures in the lower half n present the sieve tubes in section 
The dark, thuk wnllid cells betwotn the sieve tubes are bast fibres X 300 

2 Aadml section through outermost part of bark of branchlet 9 mm m diameter 

On extreme right the surface of the bark is shown Inwards from it lfl the- 
penderm consisting of two senes of vnall cells arranged in horisontal 
rows Inwards from the penderm is the cortex consisting of large cells* 
The cortex is bounded on the left by the perpendicular band constituting 
the eelcrencbyma ring, which is composed of highly lignified bast fibres and, 
on the upper left side, of stone cells Borne nullgmfled parenchyma is 
shown on the lower left side of tho sclcreuchyma ring X 370 
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PLATb I 



Pig 1 — Trmi&uisc si < turn ot onlei pait ot luirk ot branchlit of 
hum a p^eudorhui X 100 Pig J-^Hmlnl si it inn ot ontir part oi 1 m rk 
ot bnmbkt ot Juotttt psi utfat hutt X 17U 



Plate II 

i P irt ot tlu sunn m 1 1 mu tlu outumost poitum oi whuli is sliowu in l ig 2 
'I hi until j f lit 111 tin phlotm is shown m tins putinc 'lln Iirgt, open, 

usseMike eh mints pissing iuin tc>|> to bottom ot pictuie m mi vl tubes 

r Nu unw litMs (111 tlu Itltl i il wills ot tlu sn\L-tubts m null tuufU sot II 
hi plots Sunn hist flints tit shown Intuitu tin sum tidies on the right 
lull of tin putuii r I In \ «ii( tiiwistd in jiluts l>> st pt i i ml nnom 

pun ltd he p in in hj in i whitii is shown tow mis tlu top mil Imttoiu On 

flit tstunu hit thing iltil p in in h> in i is shown X 170 

4 'lrmsvtise st ituni ot sttoudm mot 1 min in ilimnitii showing outt i poition 
t lie In out, duk hind m tl i uppt i | lit induutis tlio jiositiuii ol tin 
[Kiidtim lh low it tin (oili\ f (oiisistillg piltlelpilJ} of \u) huge tells, 
is shown Bt low tlu toitiK the irrtgulu lund ot tismio composed of eells 
with ill tit fun tl Imiindains is tin Ht It lent h\ni i ung In tin middle ot the 
putuio the si hit iu li\ in i nng is sun pro pit mg iiiwiuiIm imd thinking two 
I n go mu m t iiIm s Hi low * lit hi It 1 1 m li v hi i nng tlu* duk it Hid (issue is 
tin phloem in wluth the huge ipei tines upriseiit silvi tulMS hi seetion 
Hie low 1 1 most pot turn ol the pit tun show tie wood X 1U0 



I’hO< ht» W IH I \M1, Vui \L 


Pi All. 11 



Fiff 3— Had ml sort uni of outei jmit of phloem of br uuhlct of Jaffna 
pstudorhu* X 170 Fik 1 — Trjn^irsc section of outer pint ot root of 
Jttyua pseudorhUM X 100 
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Revisional Notes on Described Australian Robber 
Plies of the Genus Ommatius (Asilidae). 

By G H Hardv, 

Walter and Eliza Hall Fellow m Economic Hiologj , Queensland 
University, Brisbane 

( Placed befote the Royal Society of Queensland, J~ith June, 1928 ) 
(Eight Text-figures ) 

The illusti ations of the g°nitaliu given liete arc resti ictcd to the 
lateral view of the uppci and lower forceps and, when showing, the 
vential plate The lamella 1 aie sometimes hidden when viewed from 
this aspect, but invariably thev arc situated just below the dorsal 
process ot the upper forceps when that structure is present, and it 
may be so found on the last foiu species descuhed below Care must 
be taken not to confuse the lam°lhe with the outline of the parts 
illustrated when comparisons me being made The shape of the 
genitalia, as exhibited by the eight species her" given, exceeds in variety 
that of any other Australian genus 1 am acquainted with, there are 
up to five distinctive types, which suggests that the genus is a complex 
one, but the female ovipositor of all the species appears to conform 
to but one type that is not dissimiLu to that of Neoaratm 

It would seem that White confused species to a certain exteut, and 
so, when his material is re-exammed, it may he possible to modify the 
synonymic references given here The adjustments seem to be neces- 
sary under 0 dinudwtus and O lema, foi the ioimcr is a very consistent 
form that White seems to have regarded as a van°tv ot the latter, 
which itself is a species that vanes m colour Again a venation of 
O. lema was described by him as a distinct species The synonymy 
regarding the other species seems to be clear enough, except peihaps 
that of 0 mtttcrus, which, as known to me, may ultimately prove to be 
a complex of two very closely related species 

In the Gibbons collection, now in the Australian Museum, Sydney, 
there are four named species of Ommahus . 0 distinct ns Ricardo, a 
paratype, 0 angustwentns, and two othere under manuscript names, 
one being a specimen of 0 dmuhatus Macjj , the other I did not identify 
st time examined, but is I think O lema Walker, it bears the number 
9 on the pin 
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Key to the apeexes of the genus Ommatxus 

1 txnitalia 0 / thef male with the upper foieop^ simple 2* 

Uomtaha with one or moic processes on the upper forceps 4 

2 Upper forcepi (short and dimple, the lower fompa mucli longer and with 

a process on lower edge chxneims Ricardo- 

Upper forceps mut li longer than the lower ouch, lower forceps simple 3 

i Femora entirely bJ uk anpuWti enfra Macq 

Femora only partly block 1 tttumw Big- 


4 Upper forups produced into n slender pioicss that is broadened out, 

spntulatc torm, at thi ajK\ dimwliatus Miteq 

UpfH r lortips with from one to thin piocishcs 5- 

5 Upper forceps with om or two prounses 6 

Upper iorcepH with three processes 7 


(1 Moustflcht < ntireh white One proct si issuing from the uppir comer 

of the fore 1 pa quecnslandi ltu 

Moustnchi with dt h 1 st sonic Id uk linirs Tlu longti of two proteases 

main s from tilt lowu cnnur of forceps pxloius White 


7 Uppir process of upper lamps ni) slender uid somewhnt limtUuliki 
Interim din tc process projecting well bound tin otheis Lowest 
process some w lnt sp itul itc /emaWnlkor 

All thin pioccsscs subcijual 111 length diituii tits Ricardo 


• OMMATIUS OHINKNKIS Fab ( ?) (Kigl) 

Huai do 191 J, p IM 

Ommatiu s (hnunv \ Fab man extia-li natal hum, and its identity 
with the one k fined to b> Miss Kiidido is not certain Rieatdo 
morded it tuna Queensland but she gau* a wuv gen 1 tabard descrip- 
tion, and subsequent^ m Austialian coll ei lions the name was wiougly 
attribute! to O nt turns Bigot Theio jk two specimens hctoi" me 
that would appeal to lie that spec it's ^lesc 1 ihc d by Kuaido undei the 
iia 1 in one a h male capliiieil in Brisbane (No\«mb<r 1922) the otliei 
a male hied In <t Bates Bundabeig (14 11-27) and sent ioi 
identification 1»\ Mi U W Mungontcix who suhstquentU donated it 
to the Queensland Museum 

The g nitalia ot the* male 011 this species is so extraordinarily 
fompliented that l Jm\e had eliflie ul1> in itduung its components to 
simple tonus Tilt upper toinps die two simple plates, lather well 
defined, but u\eil\ing the* laigm and more lat^ralU plae eel lower foi ceps 
Ventiallv limn ueai the base of these lower foueps there arises a 
slender pioeoks lhat ends in a hook-shap^el Hpex, anil that is seen to 
co\ei what can only be legarded as the lower edge oi tire modified 
tlaspei The \entrHl plate is represented by a pan of horizontal and 
contiguous pmcesses, slender, hairy, and swmwvhat palp like 

OiMMATIUS AXOBSTIVENTRIX Mncquart (Fig 2 ) 
Macepiart 1849 p 89, Sehino 1867, p 410, Rieaido 191 JJ, p 163 
O <oroebu\ Walker 1849, p 472, and 1835, p 759 
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The synonymy was given by Ricardo This common form is in 
nearly every collection, correctly identified It m a black species with 
tibiffi and markings on the thorax bright yellow New South Wales is 
the only State in which it is known to oft ur 

OMMATIUS VITTICIUJS Bigot (Pig » ) 

Bigot 1876, p lxxxv , Ricardo 1913, p 101 O mackayx Ricardo 
1913, p 165 

I think the above synonymy will prove (Otrect Tins form seems 
to be the common one oi Southern Queensland, to winch area it may bo 
confined Though quite distinctive in goncial (olouration and appear- 
ance, very old specimens may be confused with anyustivenins, but the 
leg colouration will distinguish it All the legs have a black stripe on 
the otheivvise yellow lemora, or the himl femoi i may be black only at 
the apex The specnm u with the latter coloui also has the abdomen 
<*ntirely yellowish and tht moustache cntnol} white, but it does not 
exhibit any marked difference in genitalia 

OMAIATI loS DIMIUIATIH Macquait (Fig 4) 

Muiquait 1849, p 90, Ricaruo 1911, p 164, White 1916, p 168 

It appeals that this species occuis thioughout the settled coastal 
aiea of Queensland, and exteuds into N w South Wales at least as far 
ns Sydney White’s reference appeals to be a complex, tor he refers 
to a form on whuh the black is “on the posterior pan sometimes 
reduced to an elongate spot”, this <harn<tci ot the femora is consistent 
m mv long series so it is possible that Wlnti had a small O Inna 
amongst his series ot tour specimens Alanpiait d "sen bed it trom 
Tasmania in the tointli supplement blit the loculilv is etionmis 
Ricaido reterred to it horn Ncith Queensland as “probablv nearly 
•illiocl * 1 to dnnuhatu s, bill there i an be littl" doubt concerning its 
identity 

OSIMATITTS QITKHNSLANDI Ricardo (F,g 5) 

llunrdo 1913, p 166 

A small black foim that may he leadilv confused with one or other 
cd the smaller species Besides m the male genitalu characters, it may 
b 1 recognised by the entirely white moustache ot both sexes The 
process on the upper forceps js somewhat small, and situated on the 
upper corner of the apical border, the apical edge of these forceps is 
bent inwards and has one, it not two, dentations dong that edge, but 
these cannot be regarded as processes Theie is only one pair before 
me (27th and 25th December, 1920), l>oth Irom Brisbane 

OMMAT1US PILOSUS Whit- (Pig 6 ) 

White 3916, p 169, Ilaidy 1020, j> 186 O fern White 1916, p 170 

This synonymy was previously recorded bv me I have a sketch of 
the genitalia taken from the type of 0 pt/owts, and this conforms to 
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EXPLANATION OF FIGURES 

Male genitalia ui — 

Fig 1 — Ommafwa ihincmns Ricardo 

Fig 2 — Ommatvus angustucnina M u quirt 

Fig 3 — Ommottus iittvius Bigot 

Fig 4 — Ommatrus dtmtdtatw Ms (.qua it 

Fig 5 — OmmatiHs quccnslamU Bioirdu 

Fig <1 — Omvnattu* pilow White 

Fig 7 — OjMMttus lema Walker 

Fig 8 — OmmuxUus distinct us Ricardo 

If, Lower foretps, uf , upper forceps, ? p , vintnl plate 
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that given here, the genitalia of specimens conforming to the dcbcnption 
of the typical 0 levin are identical The species is as yet known only 
from Tasmania, but White added South Australia to its tango, probably 
erroneously 

OMMATIUS LEMA Walkei <Fig 7 ) 

Walker 1849, p 472, and 1855, p 759, Ruaido 191.*, p 164 
O obscurus WTute 1917, p 89 

This synonymy is tentative 1/ suggested, as 1 have not seen a specimen 
that fits White’s description m every respiv t The femora may be 
entirely black (obncuru*) or thi underside may l>o brown or red ( lema ) , 
White mav have included the lattei as his thmnhtitti s The ted coloui, 
when present, on the otherwise black femoia is peihaps the one 
charactei that most readily distinguished the j»mHU from other species 
Also the outer side of the tibue is much lighten than tin other parts 
of this segment, which again aids m the detenu mat ion ot the female, 
but the character is not confined to the sptiies In desenbing 

0 obit it run, White lefened to tin tibia* as being * blown at the knees” 

1 have not seen this lestnetion, but he also states that tin < ostal margin 
ih tinged with biown, ispeualh at th« tip which wing character applies 
only to the piesent fomi 

All my spin miens an* from Bi isbanc, while it occuis somewhat 
abundantly from October to Jaruary resting on twigs, previousl> it 
was only known trom New ttoutl Wales This species can si nicely l>«* 
the dnnuhatus ot Mat quart, despite the fait Maequart states “legs red, 
femora above and tibne below tlack” (Ricaido s lianslation), foi he 
gives the dimensions as only 4 lines (about 8 mm ) and states “Ailes 
elaires ” 

OMMATIUS DISTtNCTUS Riuudo (Fig 8) 

Ricaido 1918, p 66 

This species, hitherto only known trom Queensland, is also repre- 
sented from Darwin, Northern Territory, by one male The form is 
readily recognised by the fuscous spot situated at the ape\ of the wing, 
but on the fehiale the spot tends to disappear 

LIST OF WORKS REFERRED TO 

Macquabt, 1849 — DipUres Exotique nouveiux ou j»eu lutinuH Supplement 4 

Waikcb, 1849 and 1855 — List ot Dipterous Insect* in the British Museum, 11 , 
and mi suppl 3 

Schineb, 1867 — Kaiserlteh Koeinghcho 7oologu»ch BoUiusche Gcselluchaft 
Vcrhandlungen, xvii 

Bigoi, 1876 — Sooete Entomologique de France (5), Ball lxw 

Bioaudo, 1913 and 1918 — Annals and Maganne ot Nntural History (A) xi , 
and (9) i 

WHrr^ 1916 and 1917 — Proceedings of the Boval Society of Tasmania for 
these yean 

Hardy, 1920 — Proceedings of the Linnean Society of New South Wales, xlv 
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A Geological Reconnaissance of Part of the Aitape 
District, Mandated Territory of New Guinea. 

By II G RAGG\ir, B Hi , Geological Survey of New South Wales 
(One Geological Map and Section, Three Text-figures, Six Photographs ) 

Plates III , JV, and V 

{Communicated by Professor H C Richat ds, D N< , to the Royal Society 
of Queensland , 27th August, P>28 ) 


INTRODUCTION 

Very little geological work has been done m the Mandated 
Temtory of New Guinea, but recently several exploratory parties have 
been engaged in the seaich for oil, and a little has been added to our 
genet al knowledge of this large region 

All such parties have eneounteied similar difficulties, many of which 
are common to geological work in any unexplored countiv, but some of 
which arc pocuhai to tropical legions m general and to New Guinea in 
particular Chief of these are decreased efficiency due to tiying climatic 
conditions, malaria, and the general difficulties of maintaining food 
supplies, communication, and triuspmt 

•In this papet ate indicated, in a general way the pnuupal 
geographical and geological features of that pait ot the Aitape district 
of which the writer has personal knowledge, togethei with notes on 
adjoining areas Six months weie spent m eontmuous fieldwork in this 
district by a party employed by the Pacific Islands Investment Company 
of Sydney, consisting of Mr W A Chadwick, L S , Mr H A Robinson, 
surveyor's assistant, Mr R A llanlm (in charge of food supply and 
transport), and the writer 

J am greatly indebted to the Pacific Islands Investment Company 
for permission to use information gained whilst m then emplov My 
thanks are due to Mr Tom Iredale foi identification of shells, and to 
Mr W S Dun for remarks as to their general paheontological aspect 

T am much indebted for corrections and useful suggestions to Mr 
B C Andrews, Piofeasor H C Richards, Assistant Professor W B 
Browne, and Mr G D Osborne 
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PREVIOUS WORK 

Early coastal exploration of Now Guinea belongs more to history 
than to geography or geology 1 

Germany annexed the Territory in 1885 but until 191.1 the 
exploratory work done was confined to the toast and the laigei rivers 
such as the Sepik and Ramu 

The Stolle and Cumberlege expedition mapped a l»rge pait of the 
Sepik River and its tributaries during 1913 and 1914, and it is believed 
that the Germans intended to push on vigorously w ith inland txploration, 
particularly with reference to economic g<s)logy and botan\ , but of 
course the Great War put an end to these activities 

Since the Australian occupation, l ecruitei x, traders, and patiol 
officers have been gradually pushing farther and farther afield 

In 1917 Captain Macintosh investigated oil occurrences m the Smcm 
and Matapau areas, which lie about 40 and 45 miles, respect i\ely, east 
of the limits of the accompanying map 

In 1919 Lieutenant Young made a patrol south from Vannno (about 
90 miles west from Aitape), crossed the main divide, and returned to 
Aitape 

Dm mg 1920-21 part of the Aitape district was examined by 
geologists of the Anglo-Persian Company They confined their attention 
chiefly to Matapau and Ulau (see Map) i 

Government patrol officers have been over the coastal regions many 
times, and m 1925 an important patrol was earned out by Mi A Wilks 
into the region southward fiom Yakomul 

Mr R A Ilanlin had previously made a recruiting trip into the 
district inhabited by the Wa-pi tribes, southwards from Aitape, and 
in so doing was probably the first white man to viwt many of the villages 
in this region 

The late Evan Stanley’s report upon New Guinea makes gcneial 
leferenee to the geology of the Aitape district, but no information is 
given on the map accompanying his report within the limits of the area 
examined bj the writer He also gives a summary* of the lejiort of the 
Anglo-Persian Company’s geologist* on the Matapau area, and some 
general remarks upon the structure and disposition of Tertiaiy beds in 
the Aitape district 

In the Matapau district the geologists oi the Anglo-Persian Company 
noted the following sequence m the Tertiary sediments — 

(a) Upper Qronp — 2,400 ft thick, for&miniferal mudstone, 
sandstone, and sandy mudstone intruded bv thorite and 
granodionte 

l See Evan Stanley, “Salient Geological Features of the New Guinea Territory,” 
198 2, pp 7 11, 04 67 Aust Ency, vol ii , pp 82-84 

* Evan Stanley, “Salient Ocological Features of the New Guinea Territory,” 
1982, p 00 
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( b ) Middle Group— 2J800 ft thiok, massive conglomerate mter- 
bedded with blue micaceous sandstone and mudstone 
(unfowiiiferous) Conglomerates cemented with calcareous 
material 

(c) Lower Group — 2(X) ft thick , blue micaceous sandstone, blue* 
grey mudstone, sandy mudstone, gnt, and conglomerate 

FIELD WORK— METHODS 

Aitape, the administrative i eutie of the Aitape district, was natu tally 
chosen as the base from which to carry out held investigations 

Having no reliable map upon which to base a survey, it became 
necessaiy to attempt a re< onnaiasance oi the entire area 

The positions of the more important villages were fixed by Mr 
Chadwick, using theodolite observations m conjunction with wireless 
tune signals for the detenumation of longitude Intermediate points 
were fixed by joint time traverses and occasional prismatic compass 
traverses — eg, Kapoam villages 

In tiavellmg from, sa\, A to B, where A is a fixed station, the 
position of B as given by the joint tune tiaveTses was plotted first 
The position of B was then fixed, and the travel se cmrected accordingly 
There was never a very great erroi in the time traverses since each 
%iy ’h journey did not exceed alxrnt 10 miles, giving frequent accurate 
checks Where possible the method of resection was employed aIbo 

Aneroid leadings (checked where possible by theodolite observations, 
eg at Mendam) were used for altitude determinations Graphs of 
diurnal variation were found to be most rcgulai , and over long penods 
readings taken at the same hout each day for the same station showed 
little vanation Graphs for widely sepai at<*d points generally had the 
same form (see page 73) 

In addition to the suivcy and geological woik, the names of 
prominent natural features and villages were obtained from the natives 
The names which appear on the map have been spelled according to 
the Continental vowel system (as in French), and have been placed on 
the map regardless of the current pronunciation UBed by white people on 
the New Guinea coast, except that Aitape has been allowed to remain, 
because it appears on many maps of New Guinea as such 

GEOGRAPHY 

(1) General Features. 

Aitape, the administrative centre of the Aitape diatnet, is situated 
on the noyth-east cosst of the island of New Guinea, about 100 milea 
south-easterly from the eastern boundary of Dutch New Guinea 

The area with which this report is chiefly concerned consists of 
approximately 1,000 square nules of country extending equally south* 
easterly -and north-westerly from Aitape along a total coast-line of 
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70 miles, and inland about 80 
mile* from a coastal strip 22 
miles wide, westerly from 
Aitape 

The whole of the area lies 
north of 3 deg 30 min south 
latitude The general geo- 
graphical features of the area 
are aa follow — 

(l ) Coastal Plain — The 

Coastal Plain is about 1 mile 
wide at Ulau , at Worn it is 
miles wide and it attains a maxi- 
mum inland from Sibsano, where 
its width is approximately 12 
miles It is foi the most part 
low lying and swampy, but in- 
cludes some low hills near the 
( oast The hills are confined to 
the western half of the area 
— namely, St Anna Mission, 
Aitape, Pultulul, Tcpia Con- 
sidered as a percentage area of 
the coastal plain, however, these 
hills are insignificant 

The Coastal Plain is so little 
raised above sea-level that the 
large number of streams which 
flow through it inevitably mean- 
der as they approach the sea, in 
some places forming true deltas 
with numerous distributaries 
The mouths of many of the 
larger rivers take the torn of 
lagoons with a single entrance 
to the sea In flood-time the 
crossing of these is very danger- 
ous The coast-line is practically 
straight It trends about east- 
north-east, and has no large 
indentation throughout its entire 
length from the Sepik River to 
the Dutch border With the 
exception of Vanimo, there are 
no deepwater bays of importance 
within the limits mentioned. 
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(11 ) Coastal FootktUs — The Coastal Foothills are a well-defined 
area between the plain and the higher land of the Mam Dividing Range 
The foothills rise directly from the plain By this is meant that a line 
joining the fronts ol the hills is relatively straight and sub-parallel to 
the coast-lme This is well illustrated on the map where the native 
paths (from Nengicn to Aiterap for example) follow prettv closely the 
line of junction between those two geographical units, forming an 
approximate contour line 150 it above sea-level 

The foothills have an aveiagc height of abont 500 ft and attain 
a maximum of approximately 1,000 ft llere the streams are deeply 
entrenched and relatively swift flowing (a rough estimate of the rate of 
flow of the Yalingi near Siauti suggests about 5 miles per hour) As 
the streams flow through the coastal plain they exponence great loss 
in velocity, and their beds become filled with sandbanks and thickly 
strewn with snags in consequence All the sti earns are liable to sudden 
floods (paiticularly at mid-afternoon), and dm mg these periods it is 
inadvisable to attempt a ci ossing 

(m) The Dividing Range — In this part of New Guinea the 
Dividing Range does not exceed 5,000 ft in height The highest point 
on the range south of Aitape appears to have been named by the natives 
“Subomoro ” This point is close to the track by which the party 
returned from Wa-pi to Lupai, and on which the highest point reached 
was 4,600 tt (aneroid) 

Except m its higher portions, the mam range is clothed in thick 
jungle There is a distinct ltsseinng in the thickness ot the undeigrowth 
above 3,000 ft 

The party crossed the range in two plaees and both tracks may 
be described as distinctly dangerous, although it would be a comparatively 
easy task to make a safe pedestrian road across the mountains, following 
either route The nveis are deeply entrenched, and in manv places 
stream dissection is so advanced that the way leads across narrow 
ndges no more than a few yards wide, from which the ground falls 
away Btceplv on either side to depths of 1 000 ft or more 

(iv ) The Inland Slopes — Southwards liom about latitude 3 deg 
25 mm south, the hills are successively lower towaids the Sepik Valley 
Little is known of this portion of the area In its more northern parts 
it is populated by the Wa-pi tribe, an industrious mountain people of 
good average physique 

The general features of the inland slopes are veiy similar to those 
of the coastal foothills 

<9) Topography and Drainage. 

Some general idea of the topography hag been given in the previous 
section. The coastal foothills and the inland slopes present many 
similar features, the outlook from Mendam tnd Epiop having many 
points m common 
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From Epiop a good view can be obtained towards the main range 
of Papua, which on rare occasions may be distinguished with the unaided 
eye The landscape consists of a number of sepai ated parts from which 
the Bharp angles of youth have been removed There are few flat hilltops 
These are replaced bv sharp ridges along which native villages are forced 
to assume an elongated arrangement, and along which paths pursue 
a sinuous and hazardous course It is a typical maturely dissected 
upland (Plate V , flg 2 ) 

These remarks apply with almost equal foiee to the whole area, 
except, of couise, the coastal plain Only neai their sources do the 
streams exhibit any of the characteristics of youth 

The matin e topography of the main divide is responsible for a 
peculiai anomah — namelj, water shortage m a legion of high rainfall 
The run-off is immediate and complete 

The shape of the few hills in the neighbourhood of Aitape has been 
determined by the inland (southerly) dip of the locks and their diffeien- 
tial hardnesses These hills have well defined slopes to the south, with 
scarps on the seaward side 

Tht coastal foothills have a general tendency to the same kind of 
featuiein then more northcily paits, and dip-slopes are aKo particulaily 
well develoi>cd in the inland slopes near Epiop Ileie the bedding of 
the Tertiary sediments is exposed bv land-slips, and may be seen to be 
approximately parallel to the surface slopes 

The stream pattern u» interesting The northwaid-Howmg streams 
which dfain into the sea aie characterised by the absence of large 
tributaries Thev all meandei as they appioach the sea, and some have 
true deltas In plan they icsemble trees devoid of branches for a 
considerable distance above the ground 

Tn a number of places tributaries entei the paient stiearn abnoi- 
inaily, so that there may be seem the phenomenon of two currents flowing 
in opposite dnections in the one stream until the weaker is foieed to turn 
and flow back with the stronger A complete rev* isnl of diainage during 
Recent time is suggested 

The Blui River is by far the largest stiearn between Smein and 
the Dutch border It rises on the southern slopes of the main divide, 
flows north-westward, then turns northward and becomes part of the 
coastal stream series The Blin (called Raimbrnm at its mouth) must 
have been sufficiently well established to enable it to hold its course 
while the main range was being elevated 

Stream action since Tertiary time has been considerable The few 
preserved sections of Post-Tertiary muds and gravels indicate a large 
amount of sedimentation These beds have lAter been dissected and a 
vast amount of material must have been swept into the sea Gravel- 
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strewn beaches mark the presence ol stream mouths, m some places, for 
as much as a mile distant from the present points of entry of the rivers 
into the sea 

Denudation of the land is still proceeding at a very rapid rate, but, 
over that part of the area where there is a fairly extensive plain bordering 
the coast, nothing but the finest silt reaches the ocean In cro&Bmg the 
streams at their headwaters, one can feel a large number of pebbles being 
earned with the stream Photographs of seveial of the coastal rivers 
show the extensive gravel-beds which are being built up by the coastal 
streams throughout the foothills (Plate V, fig 1 ) 

(8) Climate 

The aiea, at* already stated, lies ninth of 3 deg 30 mm south 
latitude, and the climate is therefore tropieal 

In one word, the outstanding feature of the climate may be described 
as monotonous Compared with temperatures to which Australians are 
accustomed, the mean temperature is low, but the humidity is much 
higher The monotony of the climate is not so marked w the mountains, 
which also seem to be free ftom malaria A trip to the mountains is 
distinctly invigorating to persons living on the coast Periodic visits 
to a higher region would undoubtedly make life less irksome for those 
living in the coast districts The late Evan Stanley has also stressed 
this point more than oiue 

The temperature and humidity figures are not available for Aitape 
district, those of Maclang, the next adjoining district easterly frdm 
Aitape, being given instead, as likely to be verv similar 1 


Month 

A 

earn 

Wet 

Bulb, 

earn 

|i 

li 

if 

lit 

ii! 


if 

.1 

II 

January 

81 8 

77 0 

SO 

880 

74 3 

81 2 

01 8 

680 

February 

81 2 

76 6 

80 

87 6 

74 1 

808 

02 0 

71 0 

March 

81 3 

76 8 

m 

86 7 

74 0 

804 

020 

71 0 

Atonl 

814 

77 4 

S3 

87 3 

74 0 

806 

02 0 

70 0 

May 

816 

1 77 3 

82 

87 4 

74 2 

808 

02 0 

716 

June 

81 6 

77 0 

81 

86 9 I 

73 7 

803 

91 6 

60 0 

July 

81 3 

1 760 ' 

81 

867 

i 74 3 

806 

022 

70 0 

August 

81 0 

76 7 1 

77 

860 

73 0 

804 

010 

70 0 

September 

82 3 

77 1 

! 79 

87 7 

74 2 

810 

02 0 

70 8 

October 

82 7 

, 77 4 | 

1 78 

87 2 

I 74 1 

806 

020 

70 0 

November 

82 4 

77 4 

79 

87 7 

74 2 

81 0 

017 

70 6 

December 

822 

,77 2 

79 

87 7 

{ 74 3 

SIO 

020 

686 

For the Year | 

818 

77 1 

80 

87 3 

1 

74 1 

t 

m 


660 


These figures are for the seven-year period ending 1924 It will 
be noted how littje the humidity percentage vanes from month to month 
from the yearly average, the average being 80 per cent , the minimum 
77 per cent , and maximum 83 per cent 


■ D«pt of Agnenltm, Man Ten New (tame*, Leaflet No. 41 
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The monotony of the climate is further emphasised by a study of 
the temperature figures The minimum and maximum temperatures 
for each month are practically the same, and the difference between the 
maximum and the minimum over the whole period is only 24 5 pei cent 

According to the official figures, 4 Aitape has the lowest rainfall for 
411 districts in the New Guinea territory, but the figures aie somewhat 
misleading if they are taken as being representative of the whole district 
It should be noted that Aitape is situated on the coast some distance 
from the mountains As the high land is approached the rainfall 
progressively increases For instance, in the wet season, a village such 
as Waningi experiences heavy rain practically every afternoon between 
2pm and 4pm, and a tropical thunderstorm may be heard raging 
over Lupai and Waningi, whilst at Worn, at the foot of the hills, only 
very slight showers may be falling In this connection compare the 
rainfall of Babaul (average 86 19 in ) with Talasea (average 169 85 in ) 
and Gasmata (average 169 85 in ) 

During 1923 the rainfall it Aitape amounted to 96 70 in , the average 
for three yeats bemg 85 85 (The average annual rainfall of By ion Bay, 
NSW, is77 41 in ) 

In the Aitape district the dry season, extending fiom July to 
November, is characterised by mild south-east winds, not th- west winds 
commence towards the end of Novembei and continue throughout the 
wet season until June oi July In the wet season it is advisable to try 
to reach the village seleeted as the objective for the day, m advance of 
the usual afternoon storm This, as a lulc, docs not last veiy long 
(something like half an hour) and work may then be resumed in the 
vicinity of the \illagc 

Previous remarks concerning the amroid barometer and the general 
incidence of the afternoon storm are dlustiated bv the following 
figures — 


Altemp (500 ft A 8 L ) 

Mendam (1,560ft ASL) 

Time 

Aneroid reading In feet 

Time 

Aneroid reading In feet 

A V 


A M 


10 30 

1,400 

8 0 

2,375 

11 30 

1,500 

9 0 

2,390 

r m 


10 0 

2,400 

12 30 

1,625 

11 15 

2,350 

1 30 

1,550 

Noon 

2,350 

2 30 

1,675 

TU 


3 30 

MHO 

1 0 

2,400 

4 80 

Storm 

2 0 

2,425 

4 46 

1,575 

2 15\ 

2 30/ 

Storm 

6 30 

1,580 

3 0 

2,390 

A 80 

1.550 

4 0 

2,380 

8 SO 

1,450 

6 0 

2,380 

0 15 

1,450 

8 0 

2480 


‘Dept, of Agriculture, Man Tfn New Guinea, Leaflet No 44. 
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(4) Vegetation* 

So far as vegetation is concerned, there are two sharply contrasted 
types of country in New Guinea, namely forest and grass lands The 
whole of the area actually travelled over during this investigation 
consists of foiest “Kunai” or grass lands are common around Babaul 
and eastwards from Aitape, notably about Mon umbo (Potsdamhafen) 
Inland from this locality tlu*ie arc laige aieas of “Kunai,” this grass 
constituting practically the sole building material used bv the natives 

Looking down towards the Sepik Knei iiom Epiop there aie vast 
areas to be seen which piobpbl> consist of “Kunai” or some similar land 
of grass 

The forest or jungU growth appears to be very similar fiom sea-level 
to about 3,000 ft Above that level there is marked thinning in the 
undei growth Here the giound is carpeted with beautiful ferns and 
begoma-like plants which must be trampled upon at every step The 
trunks of the tre(B are covered with mosses and lichens Palms are rare, 
and appear to be all of the type know n to the natives as “hmbong ” This 
palm is used in raauj wajs The tiunk is split into sections and used tor 
floors and sides of houses The leaves are used as thatch, and in time ot 
emergency the succulent parts may be used as food 

In the jungle it is impossible to dneige fiom cut paths The trees 
grow thickly togcthei, the ground is obsctueil bj dense undergiowth, 
and vines grow thieklv over all Calamus and D 'Albertis abound The 
trees are decoiated by staghorns and graceful orchids, and the ground 
is littered with deca\ed and rotting vegetation and brightly coloured 
native fruits Swamp areas aie invariably occupied by the sago-palm 
(sac-sac) 

There is abundant softwood timber available for the erection of 
temporary dwellings and shelters, but haidwood trees such as Quila 
and Afzelid are not plentiful, except m tertain sections 

(0) Settlement, Communication, and Transport 

White settlement is confined to the coast, and practically all the 
transport of goods fiorn station to station is done by schooner 

Extensive native settlement exists on the beach and to a lesser 
extent on the seaward side of the coastal foothills, but over practically 
the whole of the coastal plain there are few native villages The mam 
divide is almost uninhabited On the inland slopes ogam there is a 
large native population Much might be said upon the very definite 
control which the geogiaphy of the region has exercised upon the 
distribution of population 

There is a coastal “road” (such being the “pidgin” term univers- 
ally used for any kind of track) which traverses the whole of the seaboard 
The “Toad" is a path fiom one to two yaids wide, which is kept cleared 
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by natives foi certain allotted distances each ude of the various villages 
About Aitape itself where there is no native village the work is done 
by prisoners 

It is possible to travel ovei the coastal tiaok on hoiseback, but there 
are many nvei crossings which necessitate frequent delays Over certain 
sections of the coast bicycles may be used, but this means of travel is 
only piacticablc during the Bouth-cast season, when wave action is at 
a minimum and the beach sand has had time to consolidate Even then 
a bicycle can bo ndden over the greater pait of the beach at low tide 
only A bicycle may easily be placed, m a canoe and ferried across the 
rivers The party found the bicycle useful in some places, notably 
between Aitape and Arop At only four points on the whole of the coast 
line between Smem and Sissano, a distance of 75 miles, hip there head- 
lands which bar pi ogress along the beAch 

The question of load construction across this eountiy will be full 
of difficulties In the coastal parts there arc many sago swamps to be 
crossed, and the meandermgs of senile streams will require the construc- 
tion of a considerable number of budges, or the diverting of the streams 
to other courses It must be also remembered that these streams are 
subject to frequent floods 

The advanced diw»ection of the uplands also introduces engineeung 
difficulties, which would requite costly works m land lines of communi- 
cation, even in a country otheiwise well adapted to white settlement 


GENERAL GEOLOGY 

Summary of Stratigraphy 

The summary given below may be considered as a provisional 
classification of the rocks exposed within the ana examined, but it 
probably applies to neighbouring localities also 

Recent and Pleistocene — 

(1) Coastal Deposits — Estuarine and nvei beds, river gravels, 
sands, and muds 

(2) Matapau Coralline Limestone — Limestone mterbedded with 
pyroclastic deposits and muds 

(3) Mau River conglomerate and muds 
Unconformity — 

Late Tertiary (probably Pliocene) — 

(4) Aitape Beds — Approximately 5,000 ft thick, limestone and 
volcanic rocks 

(6) Mend&m Beds — Conglomerate, sandstone, and agglomerate 
Thickness not determined 
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Diaeonfonmty — 

Tertiary (probably Miocene) — 

(6) Yalingi River and Ulau Beds — 2,500 ft thick Blue 
micaceous mudstone, alternating shale and sandstone 

v 7) Aiterap Beds — 750-1,000 ft thick Chiefly thickly bedded 
mudstone 

(8) Blin Rivei Beds — Shale, sandstone, and limestone 
Unconformity — 

Pre-Miocene (possibly Mesozoic) — 

(9) Older alteied sediments — Crystalline limestone, indurated 
claystone, and slate 

l’re-Cretaceous — 

(10) Schists and gneisses of the Maui Dividing Range 

Note — The Blin River Beds (8) are more compact than those of (6) 
and of (7) and the fossil evidence suggests greater age Possibly (6) and 
(7) should he placed m the Pliocene, or they should remain m the Miocene 
and (8) be tentatively classed as Oligocene 1 (See also pages 86-87 ) 

(1) Coastal Deports — Apait from the muds and mil gravels 
which form the low-lying area behind the beaches there are several 
points at which shell-beds have accumulated and have since been raised 
from a few feet to about 8 ft above sea-level Shell-beds are to be 
seen at Ulau, St Anna Mission, Pultulul, Ulau, and Tepiei Plantations 

(2) Matapau Coralline Limestone — At Matapau, raised eoial occurs, 
overlain by mudstone In some places this sequence occurs more than 
once, intei bedded with pj roclastic deposits These beds rest with marked 
unconformity on the Miocene mudstones, and the amount of uplift 
indicated is about 8 ft 

('J) Man River Beds — The river-conglomerate and mud at the 
function of the Yalingi and Mau Rivei s rest on the eroded Teitiary rocks 
with inn iked unconfoimity The beds arc about 70 ft thick Similar 
beds occur m the Wiwa and other rivers 

(4) Aitape Beds — The geological age of the Aitape beds is largely 
conjectural The outcrops to be seen at the present day are but a remnant 
of a much more extensive senes The geological relationships existing 
between this senes and other rocks in the Aitape district are entirely 
obscured by recent deposits These beds are referred to the later Tertiary 
because they are certainly older than the Pleistocene raised coral and 
because of the occurrence m them of volcanic rocks similar to those found 
at Moron and elsewhere m New Guinea 

'OUgoMMf sad E<x«ne bed* are «ud to occur on tbe north aide of the Bewaai 
Mountains, which adjoin the Torricelli Mountains (Aust Eney , vol il , p 89 ) 
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(5) Mendam Bed t — These beds are veil exposed in a gorge at the 
head of the Picm River They consist chiefly of coarse sediments over- 
lying mudstone and sandstone disconformably 

(6) Yalinqi Rtv<r and Ulau Beds — These consist m part of sand- 
stone and flne conglomerate with mudstone beds, and of alternating shales 
and- sandstones Details of this senes as exposed m the Yahngi River 
near Waningi are given on page 80 There are also exposures of blue 
sandy mudstones in the Tomoflu River near Roim, and in the Oi Rivei 
near Walwalli, containing fossils similar to those obtsined near Ulau 
Fossils aie abundant in certain zones in all the exposures ol these beds 
The only actual suitace evidence ot the ociunence of oil within the 
area is the Lupai spung which issues from Recent mud deposita overlying 
the Yalingi River beds The senes ib lithologically ideally adapted for 
the accumulation of peti oleum 

(7) Aitcrap Beds — The Aiteiap beds i (institute a very thick mud 
series with no particular featuies ot mUrest Theie appeal to be two 
facies — 

l A lower gioup of yellow-brown mudstones, calcareous towards 
the top 

li An upper gioup of blue micaceous mudstones 

(8) Blm Rivei Beds — These beds consist ot shale, sandstone, and 
limestone, the latter being more abundant towards the top ot the senes 
The limestones are foasilifeious in places They outcrop ui the head- 
waters of t h e Blm and Wfm Rivers Possibly the limestones m the 
Wiwa Rivu may belong to this group 

The shale and sandstone form a senes ot thin beds alternating wnth 
each other No estimate of thickness ot the senes has been given, but 
judging by the exposures high above the bed of the Wmi River it is at 
least several hundreds of feet 

(9) Older Altered Sediments — In Bulletin XIII of the Imperial 
Institute (on page 5€7) lefei ence is made to the oci urrence of Cietaceoua 
beds in the Toi ncellr Mountains, 4 and the late Evan Stanley indicated an 
area of Cretaceous rocks on his geological map ot the New Guinea 
Territory There appears to be a group ot rocks both north and south 
-of the divide which has not been subjected to the same amount of altera- 
tion as the sohista and gneisses of the Main Dividing Range Slaty and 
nerpentinous rocks occur on both sides ot the divide, and Mi Wilks, 
patrol officer, has collected slate with auqen of quartz southwards ironi 
Yakomul 

A Mesozoic age has been assigned to similar beds in New Guinea 
' and Papua, and may perhaps be accepted tentatively here A verifica- 
tion of the existence of Cretaceous rocks may fix the age of these and 
similar beds quite definitely 


* Also referred to In Auet Eney , vol if , p 25 
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(10) Main Bangs Schists and Qnemet — The whists and gneisses 
of the main Tange are well exposed in the headwaters of several of the 
rivers These are discussed in some detail on page 83 The only 
geological age which can be assigned to these beds with any certainty is 
Pre-Cretaceous 

Description of Localities. 

The geography of the area is a direct expression of the geology, 
and the latter may therefore be conveniently dew nbed under the headings 
adopted in the discussion of geography 

(1) Coastal Plain — As already mentioned, there aie veiy few 
outcrops to be observed throughout this portion ot the aiea For the 
most part it consists of mud and clay with some sands and nvir gravels 

In the vicinity of Aitape, in the hills previously mentioned, a limited 
number of outcro]>s occui, extending fnun St Anna mission to a small 
headland north-w estei ly from Tepier plantation In the St Anna miBaion 
the outcrops consist of limestone, with thin beds of volcanic breccia 
Aitape headland is made up of limestone capped by vole mic agglomerate 
The agglomerate in turn appears to be overlaiu by a vesiculai lava much 
traversed by veins of calcite The uppei part of the wins is lepeated 
at Pultulul, where some thin limestone beds are also included In the 
headland at Tepier plantation, volcanic rocks attain a maximum and 
the limestone beds are insignificant The headland consist* almost 
entirely of a coarse agglomerate This agglomerate is underlain by a 
volcanic rock of trachytic type, as is shown by the exposures in the 
rocks which outciop in the sea, between Tepiei plantation and the new 
village ot Marok It is also oveilam b> a lava somewhat moie basic 

From its general disposition in relation to the headlands on the main- 
land there can be little doubt that the volcanic rocks outciop both on 
the island of Tomleo and in the small islands (Ant Rock, ()\stei Rock, 
&c ) between Tomleo and Aitape The rocks thue evidently dip in the 
siwe direction and at the same amount as those in the vu mitv of Aitape 
— namely, S 15 dog E at 20 deg (Plate III , fig 2 ) 

From the above description it appeals that all these rocks form part 
ot a conformable sene*., in which the limestone attains a maximum 
thickness at Aitape and rapidly thins out laterally east and west There 
are very few fossils in these beds 

The other two remaining outcrops, in the coastal plain at Malol 
and Sissano, consist of limestone very similar lithologically to that 
already described 

(2) Coastal Foothills —Tertiary rocks outcrop over piactically the 
whole of the coastal foothills It is proposed to discuss these rocks under 
localities 

(o) Vlau — Ulau is a large coastal village at the eastern end of the 
area examined The Damay len River flows thi ough part of the village and 
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may be examined throughout the whole of its course, a distance of about 
4 or 5 miles Whbre the Nundrawada and Damayien meet they are 
already practically at base-level, and aie forced to spread out again 
m order to carry the gieatly increased volume of water which comes 
down from the mountains after heavy rain They enter the sea through 
three distnbutaiies, ot which the easteilv one is the most important 

About 2 miles from the beach and at the junction ot these two 
streams, Tertiary rocks are exposed They consist of andesitic lava, 
mudstone, and sandstone in the form of a synclme the axis of which 
strikes N W and S E Where these rocks abut the older ro< ks of the 
divide, they are sharply folded (tfee Section, page 84 ) 

Fossils were obtained from a bed some 5 oi 6 ft thick They were 
fairly abundant but difficult to sccui e as complete specimens These beds 
are very similar in goiicial appearance to those exposed at Malapau 

( b ) Nigia Rivet — The Nigia Rivei flows foi the greater part of 
its course across Tertiary beds The fa< t thHt a large oil seepage had 
existed near the village of Chinapelli and had been covered by a recent 
landslide could not be verified, the natives disclaiming knowledge of its 
existence 

Specimens of lock collect cil b\ Mr Adam Wilks, patio! officer, fiom 
near Chinapelli, show that the divide here consists largely of the same 
lock types (chiellv slate with augen ot (juartz) which occur on the 
flanks of the mam l.mge neai Lupai, and which are certainly too old 
and too niueh altered to yield anything of importance from the pomt 
of view of Petroleum Geology 

(c) Kapoatn Dnlrut — In the low divide between the Nigia and 
Raihu Rivers, Teitiaiv beds outcrop m the lonu of sandstone, fine 
conglomerate, and thin beds of mudstone The little evidence available 
suggests the structure of a pitching anticline with its axis approximately 
N N W At Paiawa the rocks exposed have been completely altered to a 
bnght icd day The day suggests the volcanic locks neai Aitape, and 
it may be that the Tertian’ beds are intruded at this point 

(d) Rathu Rivet — Tn the headwaters of this laige mu the pre- 
dominant outciops are mudstone, with some sandy, pebbly, and tuffaceous 
beds, though in the upper waters of the Wiwa River prominent beds of 
limestone occur interbedded with mudstone They appear to be unfos- 
sihferous at this pomt The bed dips southerly, the amount of dip being 
generally about 15 dogiees 

Tn the Wiwa Rnei neai Oxi the mudstone is intruded by a rock 
of diontic type, and the beds are practically vertical A sulphur spring 
occurs near Levaiti, and this appears to be associated with late oi Post- 
Tertiary intrusive rocks One may note that at Matapau, oil seepages 
are associated with sulphur-bearing springs in an anticlinal structure 
intruded by granodionte Possibly there are other intrusions m the 
Raihu valley 
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(0) A%terap-8\auti Area — At Aiterap a thick mudstone aeries 
outcrops It includes a few thin beds of limestone. Many bars in the 
cre eks in this locality are coveted with a deposit of secondary limestone 
or tufa Owing to the presence of marked jointing and the absence of 
distinct bedding planes, ft is difficult to determine the dip of the beds 
They appear to dip steeply to S E , but this is not quite certain Towards 
Worn (the local dialect name tor Coconuts) the mudstone senes 
becomes calcareous and in places might he described as earthy limestone 
At Worn the prevailing dip appears to be southeily In the Pell River, 
the mudstone, as at Ulau, is blue and micaceous and in plates sandy 
There are also sandstone beds which aie valuable m indicating dip The 
beds are folded into anticlines and synclmes, the axes of which strike 
approximately E and W 

The Pell is a small stieam which is lost m swamps soon after 
entering the coastal plain Its deflection eastward, near Siauti, is due 
rather to the obstacle provided bv older river gravels from the Yahngi 
than to adjustment to stiuctuie, as might be eoncluded from the map 

IV natives of Worn obtain some of then salt water for cooking 
purposes from a bune-soak .11 the blue micaceous mudstones, but little 
importance can be attached to the occnrience of brine at this point The 
water is certainly not as salt as that of many creeks which flow over 
marine rocks in the Perino-Caibomferous system of New South Wales 
Upstream, sandstone beds become raoie numerous, and there are several 
beds qf fine conglomerate which amount in some places to quart7- 
conglomerate 

(/) Yahngi Ritcr — The Yalmgi River in part of its course reveals 
a somewhat similar section to that exposed in the Peli, but the Yahngi 
is a large stieam and the information is more complete 

The Yahngi River flows practically due south toi a distance of 
8 or 9 miles, exposing a section of Tertiary rocks The lowest members 
of the rocks exposed consist of the blue micaceous mudstone, previously 
mentioned These beds are traceable to a point m the river about 1 mile 
south from the new village of Waning], whcie sandstone beds are to be 
seen (dips 8 at 19 deg , and S W at 12 deg ) Sandstone and mud- 
stone in alternating beds 2 to 16 in thick form the outcrops to about 
a mile upstream from Waningi An excellent section some 35 ft high is 
exposed by a waterfall close to the main stieam Fragments of fossils 
obtained resemble those from Ulau Sandstone and fine conglomerate 
overhe this stage (Plate IV , fig 2 ) 

The structuie is that of an asvmraetncal anticline, which dips steeply 
on the northern side of the axis and more gently (12 to 20 deg ) on the 
southern This stiucture is modified by a bulge or low dome near 
Wamngi At LupRi, mudstones outcrop, dipping 8 deg N These are 
also interbedded with sandstone A synclmc is mdiested between Lnpai 
and Wamngi South from Lupai a second anticline is developed more 
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nearly symmetrical and more gently dipping than the first The din 
rapidly increases from 7 deg near Lupai to 25 deg in the Mau River 
At the junction of the Man and Yalingi Rivers an excellent section of 
Pleistocene or Post-Tertiaiy beds is exposed bv a landslip These muds 
and nvei ccmglomeiates form a vertical face about 70 ft lush and thev 
the eroded edges of Tert.a.y io<ks The follow ing ’ section u. 
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It will be noted that ^eljblea occur throughout the soction, but that 
1he> are leas abundant and smaller in nre in the mud-layera Nearly 
all the mud-layera exhibit the same characteristics — namely, a brown 
mud at the base oveilaiu by a blue mud with small pebbles towards the 
top There are in all eight pairs of blue and hrown muds which vary 
in thickness from 9 in to 3 ft ( Cf Plate IV , flg 1 ) 

To examine the causes giving nse to this section, in detail, is beyond 
the scope of this papei, but some suggestions may be made There ia 
evidentlj some rhythm to be considered The blue (or grey) beds probably 
owe their colour to iron disulphide, the brown, to mixtures ol hydrated 
ferric oxides, indicating that the former have been subject to manna 
(anaerobic) conditions sufficiently long to enable conversion of the 
hydrous oxide's into sulphides The gradual change tiom inaiine to 
shore-line or tcnestml conditions is indicated by the presence of pebbles 
in the mud-layeis oveilam by conglomerate T 

(g) Pienx and Nengo Rwers — In the Nengo River the mudstones 
aie underlain conformably by volcanic agglomerate (dip, £ 20 deg H at 
50 deg ), which is therefore the lowest bed in this section of the Tertiary 
sediments Mudstones outcrop throughout the lower pait of the course 
of the river, interbedded with thin strata of limestone and tuff About 
2 miles above the junction of the Numella and Pieni, sandstone and 
conglomerate beds make their appearance The junction appears to be 
disconformablc, and the beds above the disconformity are different from 
anything previously obaeived The conglomerates are much coaiser, and 
there are occasional beds in which the fiagmenla are angular The 
latter become moie and more numerous highei m the senes, and the 
fiual stage is dominantly agglomeratic 

It will be noted, by reference to the map, that the maximum folding 
ib at the northern end of the section, which indicates that the folding 
force was directed against the beds from that quartci 

(k) Blin or Ratmbrum Rnet — This river is the largest on the 
Aitape coast A glance at the map will show that for a distance of 12 
miles from its mouth the river Hows through a low'-lying area oi jungle 
and swamps 

The mountain at Banda is composed almost entirely of mudstone 
There are a few sandstone and limestone beds The occurrence of tufa 
deposits denved from the latter may also be noted The beds dip to 
S and SW at angles which vary from 27 to 45 degrees. 

In the Neni River, near Romi, sandstone and fine conglomerate 
outcrop, and at the junction of the Ebleli and Blin Rivers the limestone 
bed in this section is jn evidence Thence the section to Karandu exposes 
mudstone, sandstone, and limestone, the latter more and more strongly 
marked as the nver is ascended It is compact and non-foaailiferous, 
and the exposures strongly suggest the 'Wiwa River section near Osi 

’ Set Twenhofel, “Treatise on Sedimentation , ’ ’ IMS, pp MS 550, for general 
statement and for further references 
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Immediately above Calati the Tertiary rocks are intruded by igneous 
rock, steeply folded, and, in places somewhat altered So tar as ean be 
seen the intrusion appears to be sill-like in type 

Below Morlu uiterbedded sandstones and shake outciop m the 1 iver 
bed The bedding planes are practically vertical Between Morlu and 
Purali only river gravels are to be seen These contain numerous pebbles 
of coralline limestone, of Tertiary age, derived fiom the foot ot the main 
isnge above Durali There must be a considerable thickness of these 
gravels corresponding to the rocks of Post-Teitiary age at the head of 
the Yahngi River (See also “ (4) Inland Slope* ”) 

(3) Dividing Range — The Dividing Range is < ornposed lor the most 
part of altered rocks of both sedimentary and igneous origin 

After leaving Mendam one passes over crystalline limestone and 
wduiated claystont The tential portion ot the range is composed ol 
schists intruded by a rock of diontic typo The latter is in turn intruded 
by porphyry On the southern side of the divide the road leads ovei 
thick beds ot crystalline limestone foi some distance Heie again fosBils 
appear to be absent 

At the head of the Mau Kiver above Lupai, the Teitiaiv beds rest 
unconfoimablv against a series composed of gneissic rocks of gieat 
variety Acid types with basu srhheren are of common occurrence 
A thick band of dull red ]asper, traversed by numerous veins ot quartz, 
was also noted 

The southern side of the divide (Wapi) consists laigelv ot altered 
sediments, ehieftv schists with many isolated lenses of quartz 

All the original characters ot theae beds have been destmvid It 
is certain they are Pre-Tertiary in age The more highlv altered may 
be Pre-Cretaceous, hut the criterion ot degree ot alteration is capable ot 
leading one into great error, and its value in the ditei initiation of 
geological age in New Guinea has been much ovei -estimated 

(4) Inland Slopes — In the headwaters of the Blm Rivei, near 
Maiwetti, there is exposed a considerable thickness of Tertiary beds 
In places fossils are abundant, though largely fragmentary The beds 
from which the fossils were obtained vary from mudstone to sandy 
shale These are overlain by tulTs, gnts, and eongloraeiates 

Similar beds outcrop on the path between Maiwetti and Yongiti 
In the Wini River, below Yongiti, shales mterbedded with sandstones 
are exposed At one point a landslip reveals a face 50 ft high which 
is made up of four sandstone beds 2 ft thick, separated by beds of shale 
10 to 12 ft thick 

All the rocks exposed m this portion of the area dip relatively 
gently, and they present many features in common with beds on the 
northern side of the divide They appear to be somewhat more compact, 
however 
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Structure 

The structure of the area is not complex It will be seen by 
refeience to the map that the geology ih such as to preclude a very close 
analysis of folding movements during Tertiary time 

The iclationships existing lietweon the Aitapc Senes and the Miocene 
beds of the coastal foothills is not likely to be made out in the field 
without the assistance of information obtained from boics, and in the 
absence ot detailed paLeontological evidence the relative age of these 
beds and the movements affecting them must remain in doubt 

The mam folding movements, of which theie is undoubted evidence, 
took place in Post-11 io<enc 01 Late-Miocenc time The Tertiary beds 
both north and south ot the divide exhibit similar stiuctuies, and appeal 
to ha\e betn subp'eted to the same fold movements although possible 
not to the same degree 

The folding of the rocks is duecth related to the uplift of the 
mountains which extend sub-pat allel to the coast -line The main axis 
ot folding extends WNAV and E S K , and the intensity of folding 
decreases from the mountains, scawaids, and from the mountains tow aids 
the Sepik River The following diagrammatic section at Ulau may be 
taken as t\pical for both noith and south sides of the Mam Dividing 
Range — 




Ulau 



Diagrammatic Section, Dam&ylen Hirer, Ulan 


The gcmral section fiom Tomleo Island to Towati also shows the 
geneial stiuctuie of the area ( See map ) 

The toast-line and the line of junction of the foothills with the coastal 
plain form two nearly straight sub-pai allel features, which suggest 
faulting There is no direct evidence ot this, but us each of these featmes 
has been developed in, at the oldest, l’ost-Miocene time, and is in turn 
appioTunately parallel to the main coastal range, faulting is at least 
BUggestid 

Geological History and Physiography. 

U is fairly evident that, m Teitiary time, very little of the present 
land surface was above the sea Piobably the older metamorphic series 
emerged as a line of narrow islands The limits of this sea lay beyond 
the area examined noith and south of the Mam Dividing Range 

The thick mud-senes which occurs at Aiterap and other places 
suggests deep, still water A period of uplift followed, the mud-beds 
"being overlam by marine and deltaic deposits consisting characteristically 
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of blue, micaceous, and sandy mudstone Fairly regular rhythms in the 
general uplifting movement are indicated, giving rise to the Yalingi 
River shale and sandstone senes 

Subsidence followed this uplift, and during this time the limestone 
beds of the Aitape series were laid dowm The succeeding pha*e intro- 
ducing volcanic rocks seems to have been very widespioad, and took 
place in Late-Tertiary time 

Following the outpouring of these lavas a considerable amount of 
uplift is indicated, tor the limestones which underlie the volcanic lockb 
stand at a considerable elevation with reference to the in wet coralline 
limestone assigned to a later penod of subsidence 

Probably m Late-Pliocenc time (oi even Pleistocene) depression 
followed elevation, coralline limestone being formed in the lesnltant clear 
watei Tn the headwaters of several of the largei nveis sections are 
exposed up to 70 ft in thicknesh ot muds and gravels which rest 
unconformably upon Pliocene beds These beds were piohably hud 
down at the same tune as the new coial beds The following uplift m 
the main divide risultid in the foimnlion ot consequent sti earns flowing 
not th w aids to the boh 

It tannot be said that the present coastline shows e\oi\ where signs 
of recent emergence In the Matapau axen coial beds oceiii 8 ft above 
sea-level, at Aitape they form wave-cut benches at half-tide le\el, wdnle 
the features piesented at Vanimo seem to indie ale diownmg ns the result 
of the latest movement 

In the St Anna mission plantation thue is a heaiitilullv preserved 
raibed beach winch extends between two limestone bluffs These bluffs 
mark former headlands and exhibit unmistakable evidence ot under- 
cutting bv wave action The fossil beach is about 250 vauls fiom the 
present shore-line, but it is not more than b or 7 tl abo\e mean tide 
maik Similar former beach-lines are indicated at Pultulul, Plan and 
Tepier plantations Practically all the coastal sti earns show deserted 
channels filled with giavel, and lecent lHiid-nplift is indicated b\ deep 
dissection and the existence of waterfalls 

At Aitape, however, where oui base camp was built, tin < mailing 
limestone is practically at sea-level Pebbles which aie found in the 
coral about 4 ft below the surface have been derived fiom thi volcanic 
rocks in the adiaccnt hills This indicates some degne oi subsidence 
At th* 1 Sissauo Lagoon subsidence appears to have taken place within 
recent histoi ical time 

The Warapu people, invaders from the Wauuno distnet, originally 
lived about the mouth of the lagoon, but the sea broke through and 
forced them to find a new home Dead trees and lines of co( onut stumps 
give some indication of the former drainage It is difficult to account 
for the fact that coconut palms on the seaward side of the lagoon 
have also been submerged, if subsidence has not taken place The amount 
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of subsidence indicated ia about 6 ft. (maximum), and the date of the 
event about twenty years ago (Plate IIE , fig 1 ) 

Paleontology. 

The following notes have been supplied by Mr Tom Iredale, of 
the Australian Museum , locality names in brackets have been added by 
the writer — 

‘ ‘ The specimens submitted included some separate casts, some pieces 
of limestone, coral lock, and some mudstone samples 

“The separate casts were all from 15 miles south of Yakomul, and 
comprised Area sp , Cxrce sp , CLemvnta rp , Placuna sp , and apparently 
Conus and Voluta spp They were all of similar facies to the recent 
fauna from the neighbourhood 

“The limestone coral rock from Pultulul village shows the impression 
of an Ana vahe, very much like one of the recent species Another 
piece of limestone coral rock ( from near Leitre village) shows impressions 
of species of Cardium, very like the recent Flavum group 

“There are five lots of mudstone, all agreeing in general appearance 
and showing numerous shell f i agments, but solution only gave more, no 
complete shells dissolving out, and those apparently perfect breaking up, 
indicating great piessuie Of these lots No 6 showed an Otwa rp , a 
Tumtella su . and a species of Mitra very like recent shells In No 8 
a species of Pyramtdella was distinguishable , in No 31 an OUva like the 
previously named one could be seen [These »ame from the beds at 
Ulan ahown on the aection on page 84 ] 

“In No 33 the TumtrHa again recurred and a Pet ten impression 

wan observed [Oi Kiver near Ronn ] 

* 

“No 25 was a specimen of muddy appearance but harder texture, 
showing a bivalve which might be a small CrassateUstes and a gastropod 
of Centhioid affinity, but apparently young and broken This lot may 
be oldei than the preceding, and the species aic not so obviously of 
recent foini [Blin River, near Maiwetti, south side of main divide] 
No 29 [from Dui all] allowed two pieces of corals 

“It will be seen that the mud-series do not suggest great age, and 
probably perfect specimens of the molluscs represented coaid be 
reconciled with the Recent fauna The first-named oasts may be older, 
and No 25 much older ” 

Mr W 8 Dun, who also examined these fosails, states that they 
may be considered as either Pliocene or Miocene However, there are 
other factors which may he considered 

Orbitoides limes toLe occurs at Matapau, about 10 miles east from 
Ulau, where some of the fossils described above were obtained The 
age of the fonner occurrence is Miooene The beds at both these localities 
are very similar lithologically, and on paleogeographic grounds cannot 
be very different in age 
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Further, the raised coral-beds throughout the Mandated Territory 
are generally assigned to the Pleistocene (*ee Evnn Stanley’s map) 
The Aitape Series is certainly older than these, aud is, therefore, probably 
Pliocene The beds of this senes are also veij similsr to beds which 
occur in other parts ot the Terntory, to whuh a Pliocene age has been 
allotted The fossiliferous beds in turn ate ceitainly not younger 
the Aitape Senes 

From thw we may conclude (tentatively at least) that the Matapau 
and Yalingi Beds are generally of the same age, namely Miocene, although 
they mav possibly lie refeiable to different stages yyithin that series 

ECONOMIC GEOLOGY 

General 

When one has stated that the greater part of the aiea is coveiid with 
Tertiary locks, it is obvious that there aie not likely to be a gieat number 
of economic minerals awaiting development 

The altered Hnd igneous rocks of the mam divide pbssibly contain 
metallic deposits of importance Appaientlv no deposits have so far 
been loeatrd in this region, but the recent discovery of gold at Edie 
Creek, on the Markham River, in an aiea similarly situated, may 
encourage prospectors to go fartlu r afield Pi ospetting would present 
very little difficulty, as the dividing range may he reached in no more 
than two days' journey fiom Aitape 

There appear to be ample shale and clay available tor the manufac- 
ture of bricks, tiles, eai then ware, and othei similar materials The 
natives ot Tomleo Island have been making potteiy for many years from 
a bright-red clay (derived trom the decomposition of andesitic lava) 
which they obtain from the mainland directly opposite the island 

The coastal limestones have also been used for the manufacture of 
lime by local mission stations The natives themselyes burn shells and 
coralline limestones for lime which they chew yvith the betel-nnt 

Petroleum 

In the search foi oil m a new region it is important to leview the 
factors which affect the occurrence of oil Theie aie a number ot 
consideiations which are essential to the accumulation of oil-pools, but 
there appears to be no general agreement upon the relative importance 
to be given to individual factors The essential < ouditions may be brieflj 
stated as follows — 

1 A source fiom which the oil may haye been derived, 

2 Sedimentary rocks of sufficient thickness, suited lithologically 

to the storage of oil , 

3 Suitable geological structures to constitute sn oil reservoir, 

4 Absence of intense metamorphism , 

5 Suitable water-conditions 
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la applying these conditions to the geology of the Mandated 
Territory the absence ot detailed information is at once apparent 

It seems haidh possible to doubt that there has existed a source 
fiom which oil could have been foinied The geological history of the 
region indicates this Theie arc also seepages of oil at various places 
along the Aitapc-Madang coast, and small quantities of oil have been 
obtained by boring at Matapau Several brine springs giving off the 
odour of petroleum occur in the Aitape distuct fi 

It seems that the txisfence of productive oil-fulds m the East Indies 
(Borneo and Ceram, loi instance) "ffectivoly disposes of the criticism, 
based on s consideration ot climate that a “ban on equatorial ’ " belt 
exists, but there are undoubtedly good reasons, fiom a consideration of 
teetonn geology, that oil-fields in such regions ma\ be restricted m area 

It is not likelv that oil will hi won in the Mandated Territory from 
rocks older than Tertiai> Tertiary locks occupy the greater part of the 
coastal plain and foothills (overlain in places by Pleistocene and Becent 
rocks) and a considerable part ot the inland slopes Evan Stanley 
states 10 that “Plio-AIioecne foramimferal mudstones, and carbonaceous 
sandy mudstones are known nearly 200 miles up the Ramu, whilst 
further west they occupy valleys m the Eocene and Mesozoic deposits 99 

Fiom veibal information supplied by Di H I Jensen, and Messrs 
Winteia and Lmdsav, who have visited different parts of the Aitape, 
Madang, and Sepik districts, and from peiMinal examination, it is 
apparent that theie is a laige extent ot Tertiary locks in the coastal 
area and m the Sepik and Kauiu River \alle\s A correlation of this 
scattered information is veiv dean able 

The main dmde consists ot highb folded and altered locks, and it 
is undei stood that igneous and metmnorphie locks occupy portion of 
the laiwei Sepik (\eihal mloimation, Di Jensen) These areas cannot 
]>ossiblv be regai ded as oil-bcai mg Surface indications of the occurrence 
of oil aic evident oulv in aieas ouupied by Teitiarv locks, which also 
m other parts of the East Inches are oil-heaiing Probably beds of 
Miocene age are the onl> ones which need mem consideration in a 
preliminary examination 


• Attention may be drawn to the supposed seepage of oil at Laitre (Evan 
Stanley, "Salient Features of New Guinea , 99 p 67 ) Mr Hnnlin, who accompanied 
mo in some of tho Nlw Guinea work, visited IxJitre, and from verbal information 
supplied by him it seems likely l hat the seepage (so called) is not always to be seen, 
and when appaicnt appears to be rather a feme hydroxide Aim 

B M G Mehl, Bull Sci Lab Denison Umv IS] 9, vol 19, pp 55 03 

"Evan Stanley, "Oil Pi'ounce* in New Guinea," Pnn Pan Pacific Science 
Cong , vol it, 192*1, p 1249 
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Tertiary looks attain great thickness, and m the Aitape district 
they certainly exceed any suggested possible minimum for productive 
oil-fields 

Over wide areas, also mtcrbedded shales and sandstones occur, 
overlain by a considerable thickness of mudstone, and porous “ sands’’ 
have also been encountered in drilling 

From a consideration of palteogeography it will be seen that the 
Miocene beds were probably laid down close to an old land mass where 
a good deal of variation in the physical character of the sediments might 
be expected, and where sands could accumulate tree from the deposition 
of mud and clay which might close the pore-spaees between the hand- 
grains 

The structural geology indicates that over fairly large areas the 
Tertiary beds have been but gently folded From this point of view the 
beds in the inland slopes are possibly more likely to yield suitable 
structures, but a greater degiee of certainty of obtaining oil would need 
to exist before prospecting that region in preference to others more 
accessible 

In some places the Tertiary beds have been strongly folded and 
intruded by igneous rocks of granodiontic type, chiefly in the form 
of sills These ai ohs might also be eliminated in a preliminary examina- 
tion, but us seepages of oil are abundant in such localities important 
information may be gained as to actual oil horizons 

The report of the geologists of the Anglo- Persian (Wpany (as 
summarised by the late Evan Stanley) is somewhat misleading in its 
reference to the country inland and west from Aitape The highly altered 
and intruded Tertiary beds described by them are not typically developed 
farther west on the New Guinea coast than Matapau 

It is impossible to foiecast the water-conditions likely to be met with 
m drilling In other parts ot the East Indies oil has been won from 
anticlinal structures, presumably trom wet sands, and a similar condition 
may bo expected in New Guinea On the other hand, verbal information 
seems to indicate that the beds bored through at Matapau and the lower 
Sepik have been relatively dry If this is so, the possibility of the oil 
occurring on the flanks of anticlines or in synchnes should be investigated 

In a short review of the conditions such as has been given, many 
points of interest have not been mentioned, but from what has been 
written it will probably be admitted that all the factors which need to 
be consideied m an oil field reconnaissance are present on the mainland 
of New Guinea The search for oil might well be confined, m the first 
plane, to locating suitable structures m beds of Miocene age, whieh have 
not been too highly folded or much intruded by igneous rocks 
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Notes on the Breeding Habits of Culex Fatigans 
Wied., and its Associated Mosquitoes in 
Queensland* 

Plates VI and VII 

By R H ymlyn H Yanis D St Citj Entomologist Brisbane 

{Read before the Royal Society of Queensland, 24lh September , 19J8J) 

The vagaries of Culex fatigans Wied ( ( ulex qumquefasctatus Say) 
are particularly noticeable and interesting during such extensive control 
operations as are at present in vogue in the Gi eater Brisbane area This 
species is the commonest night feeding mosquito in Brisbane It prefers 
larger and more permanent neas ot polluted waters, when it can get 
them than might appear to be the case fiom its domestic habits of breed 
ing in small household receptacles When C ulex fatigans gets a Arm hold 
of any locality it is enlightening to follow its methods of making the 
most of e\oij available scrap of polluted water and the selection of 
breeding places, both elective ind compulsoiy as the case may be, follows 
not only as a natural cons< queue e but as nn imperative necessity As a 
result of this adaptive characteristic the associations with other mosqui 
toes aie most markt d the foil iw mg are fre juent — 

1 Anopheles ( Myzomyia ) annvlipes Walker 

2 Aides (bteyomyuj) argenteus Poiret (A aqypti h Dyar) 

{tstegomyxa fasciata Fabr ) 

3 ledes (hnlaya) lotoscnptus Skuse 

4 Luitta hah) ax t Theo ( Culex ttgnpes Grandpre) 

3 C ulex annuhrostns Skuse 

and those found less frequently are — 

6 Mucidus alt emails Westwood 

7 Aedes ( Ochlerotatus ) t ittiger Skuse 

8 Aedes (Ochlerotatus) vtgtlax Skuse 

0 Aides (Ftnlaya) alboannulatus Macq 

ASSOCIATIONS WITH AEDES AROAMEUS 
Hitheito the occurrence of this mosquito with Culex fatigans has 
always been regarded as a sign of pollution but, as the number of such 
associations in this area is on the met ease it may be that this occurs 
owing to the preferential breeding places being reduced in number 

- . - - 

"from the Entomological Section of the Depertment of Health, Bnebane City 

Oonaeh. 
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When these two mosquitoes are found together m a i am water tank, a 
practice of submitting such findings to a closer scrutiny is always made, 
but only in a few instances was it possible to prove pollution 

During the sumuiei ot 1927-28 this association became moie frequent 
still, not merely in unscreened rainw ater tanks but in all soils of water- 
holding rubbish about human habitations Disused paint tins in which 
paint brushes aie found soaking, some ot whnh have a lingering smell 
of turpentine, are a fiuittul souri e of suppl> Any charar tei istic “hay 
infusion" aroma acts as a lure tor A argenteun (Buxton, 3), and 
V fatigans is frequently found in compam with it The fiequent associa- 
tion of V fatigans with A arqenteus and A notosenptu * in cemetery 
jars having thu* unmistakable "hav arOma" is capable ot enormous 
possibilities (IIaml> n-IlHrns, H) II R Cartel (3) has stated — “We 
have not found this mosquito ( Aedcs (Stegonvyw) agypii) breeding, 
m natuie, completely, that is, from oviposition to imago, in any collection 
ot water, all the side* of which at the watei \ edge weie ot mud 9 Our 
own experiences correspond with this 

Knab once found Aide* urgenteus m a small waterhoh in a stieet 
in a Central Amerudn town, but Carter explained this on the supposition 
that the puddle was formed ot watei poured from some domestic vessel 
Quite oue of the most important associations which has conn to oui notice 
during recent yeais is that of the occurrence* ot Aedes mgmtcus in 
an aitificial pool of water lying on the ground uudei a house in the 
city area with V fatigans associated with it (pH f>4) This occurrence, 
so contrary to our usual findings, was at first difficult ol explanation, 
but on fuither investigation it transpired that A at gen if us was breeding 
in a section of the roof guttering of the house, and that attei rain the 
overflow pipe earned the water directly into a small dram At some 
time or othei the children of the house had connected this chain with 
one of then own making, which led the water from one side of the house 
to another to a pool made formidable enough to enable them to sail their 
small craft .Soon after, the house* waa closed up toi the Christmas 
vacation and the pool was left entnely undisturbed until found 

As far ns our experience goes, such a breeding place lias never 
been recorded for Udes at genie us in Queensland before, though thcie aie 
two instances on record of this mosquito bleeding in the fiist place in a 
flower pot, and in the second in a tin containing fei ns both of which had 
during the raui> season become filled with water the soil having set 
did not allow the water to percolate through, and in each case theie was 
about half an inch of water above the coarse particles m tin receptacle, 
moat of the fiuei soil having been washed away Both these hi ceding 
places were quite close to the house and were situated among dense 
foliage in a bush house 

ASSOCIATIONS WITH LVTZ1A HALIFAX! 

This “cannibalistic" mosquito occurs in Brisbane onlv during the 
summer season, though Bancroft says that it is to be found all the year 
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round, this is not so in our experience We find it to be essentially 
a warm-weather mosquito occurring only during the hottest months m 
the year It was particularly plentiful during the flist three months of 
1928, and was seldom found unuisociated Its assoc lation with C fattgans 
was the more usual, though it occuis also in company with A annuhpes 
and A notoscriptus in such places as freshly filled keioscne tins of water 
left lying about the garden, places which after ram incidentally contain 
numbers of C'hironomid larvie This kind of assoc lation seems unusual, 
for LuUta halifaxi is for the most pait a foul-water breeder like 
V fatigans Lutzia hahfaxi, howevir, becomes tin easy piey to over- 
pollution and it is astonishing how qmekh ldive ot this spines die 
when kept hi dilihcial receptacles not piopeily ueiated Lutzia hahjaxi 
associates with A anjentius in iompiuativel> Lloan waler, in horse- 
t roughs, and such-like places 

ASSOCIATIONS WITH AXOPHELEti ANNULIPES 

Associations with Anophek a annuhpps occur mostl> in vessels 
containing clean watei Household lubhish of nil kinds mcntlv filled 
In lain will bleed such an association Such receptacles, eithi i aitihual 
01 otherwise partjculaily lich in Infusona and Alga 1 , are usually 
availed of As is to be expected, such an association is not confined to 
vessels, but 01 ours equalh well in watirholes in which a suitable food 
suppH occuis f 1 fatigans will not however, associate with A annuhpes 
unless pollution is piesent even if onl> to a slight degiec, and the 
hydrogen ion concentration of the watei in su« h a case* is found to be in 
the region of neutrality, 01 on the acid side ot neutialitj This is rather 
significant m view ot the fact that all the highly polluted aieas of 
Brisbane yield a pll usualH well over 8 0, but A anmthpts dots not 
apparently associate with V fuiitjanb under such conditions 

ASSOCIATIONS WITH VI LEX A\XI LIKOSTR1S AND 
AEDES 1 LEO A XNULATUS' 

These two mosquitoes have frequently been found together, and 
therefoie, it under certain favomahle conditions V fatigans by icason 
of its ubiquity is found associated with them, it should occasion no 
surprise These mosquitoes bleed m fiesli watei holes and swdmps, some 
times in prodigious numliers with A <tnnuhpe& along the edges ol the 
same Such swamp* are subject to degieos of pollution on account ot 
cattle and horses, the pll ot the watei is usual h found to be m the 
region of 6 *» The occasions on which such associations occur are com- 
paratively rare and are dependent entirely on total conditions, it being 
during times of drought that such take place Interesting c>clic 
variations occur frequently One chosen from among many, considered 
worthy of note, occurred during th° winter months of 1926 

(1) O annuhrosfrts, (2) A alboannulaUm, and (3) Anopheles 
annuhpes were found associated together m a lai ge watei hole which 
formed a portion of a natural watercourse at Fit Lucia This waterhole 
was filled with<JVt4efta mgnotneka Kuts, a great deal of whioh laj on 
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the surface of the water and waa completely covered with a feme oxide 
deposit, the pH hardly varied at all, but lemauied in the region of 6 6 
all the time that the place was under observation During a spell of 
dry weather in the late surnmei Nxtella mynotrxcha still subsisted but 
in smaller quantities, and only Anopheles wnnultpes remained of the 
three original mosquitoes C fattgans selected it in the meanwhile on 
account of iU elective breeding places becoming dried up 

ASSOCIATION WITH ('ILEX ANNVL1ROSTRIS AND 
ANOPHELES ANNVL1PES 

The question of alternative breeding in pools and lai gei waterholes 
is lather interesting, and produces sometimes unlooked-for associations 
During the last twelve months a number of such water holes weie selected 
for regular observations, inspections were made once a month and the 
results noted Sylvan mosquitoes mostly hied in these waters but the 
pn hence of C faUgavs always coincided with temporary pollution, and 
the commonest assonaled mosquitoes wcie invariably A annuhpes and 
C annuhrostns In many of these w r aterholes ideal conditions exist 
as long as the pH remains in the region ot 7, various aquatic plants 
are found, and the presence of laige numbers of predaceous insect 
foims is doubtless responsible tor the fact that for long pc nods of time 
mosquito larva 1 are extremely scaice 

In one permanent salt waterholc, which waa covered only at high 
tides hilt which dried up penodically, an interesting alternation of Aede\ 
iigilax and Aedes alboannulatus wa* noticed, the association of such 
forms with C faUgan <r is not unknown but is of veiy raie occurrence 
according to the preponderance of either salt, brackish, ot fresh water 
When the volume of water in these waterholes is gieatly met eased by 
heavy tains, breeding seems to be tempoiarily attested, and then. 
C annuhroiirts and A antmUpi s seem to be the first mosquitoes to take 
possession and continue to flout ish until pollution becomes too pro- 
nounced, and then V fatigons holds undivided sway 

V FA110ANS AND BRACKISH WATER 

It is only very rarely that this mosquito is found bieedmg in 
bitukish water, and wh ft n it ik, it is probably accidental C fattgans 
occurs sometimes in polluted tidal creeks after heavy rainB, but these 
mosquitoes disappear after exceptionally high tides An association 
of C jaixqans with M fundus, alternans does not occur very often Along 
the coast and within a few feet of the sea A vtttxger and M alternant 
associate frequently m comparatively fresh water, but though C fattgans 
has been taken in association with each individually it has npt so far 
been taken m the company of both A vxt tiger usually prefers an acid 
water (pH 6 4 or thereabouts), but such is not selected prefeientially 
by C fattgans. Cyclic alternations are bound to occur and are com- 
paratively frequent m Southern Queensland Some interesting instances 
are shown in Figs 1-5 illustrating this paper 
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HYDROGEN ION CONCENTRATION 

Although at times C fatxgans behaves as an acidophvle, in our 
experience it more frequently prefers alkalinity Its principal breeding 
places as a rule have a pH ranging from 7 4 to 8 6, and one is inclined 
to believe that it is in this state of concentration that the food suited 
to the specien is mobt likely to occur Watei contained in drains, cemented 
seWers, gully-traps, and other polluted waters from household refuse 
generally have such a pH Whether breeding mosquitoeB or not they 
contain plentiful supplies of organic waste and are, almost without 
exception, highly alkaline If, by experimentation, the pH ib swung to 
an acidity in the legion of SO, the death of the larva? and pup© soon 
follows 

In the laboratoiy, feeding the ldiv*e on bananas proved a fairly 
successful method of swinging the pH from alkalinity to acidity At 
fust the laiviv thrived, but only foi a shoit time, foi the development 
and subsequent action ot decomposition products followed soon after In 
one experiment in which distilled water was used the larva died in a 
pH 5 0 and hi another in tap water m a pH of 5 4 

HIGH MORTALITY AMONG L \RVAL AND PUPAL FORMS 

Lai vie ot (' fat waits die paiticularly prone to suffer from a type 
of “intoxication” induced by the doeaj oi food piesent, to sa> nothing 
of the “coipstb” of then companions upon which the> feed Such 
“intoxication” is alwa\s more in evidence m artificial containers 
During the hot snmtnei months the mortality ot thousands of larvie and 
pupa* is particularly iioln < able m some of our Brisbane cemeteries where 
the hot sun heats down on totally unprotected graves Such water ib 
usually alkaline It is piobable; too, that large quantities of CO f are 
evohed from the decaying matter contained m the vases, and, fiom the 
general behaviour ot the larva' and pupa 1 m particular, slow poisoning 
ot some sort is apparent The death of all pupue in such eontaiuers ib 
particularly noticeable CO, n> capable of acting as such a narcotic 
poison Retardation of development is common under laboratory condi- 
tions Poisonous excictoiy matter might conti ibute to such a result 
(see Williamson, 11) 

The abnormality which occurs during the summer months, in 
cemeteries, suggests that larva? and pupa* are dependent upon both 
atmospheric and dissolved ail This particular phase is woithy of fiuther 
investigation 

When natural food does not suffice there is little doubt that 
V fatiqans becomes cannibalistic In caiefullv piepaied experiments 
where the water, brought from the cemeteries, had been filtered and 
deprived ot all visible food material and then piovided with large 
numbers of egg-rafts, enormous numbeis of young larva were produced, 
their growth being prodigious, and many of the younger larval were 
devoured The large numbers of larva sacrificed in this way seemed out 
of all proportion to the numbers suiviving Surviving larva fed under 
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these conditions develop rapidly, and instances are on recoid of pupation 
taking place soon after the sixth day m consequence, conditions of 
temperature and humidity, of course, being exceptionally favourable 

CEMETERIES AND C FATIQAXtf 
During a suivey of the following three temeteries made in mid- 
summer 1927-28, thr heieumlei mentioned conditions were found to 
exist — 

Nudgee Cevutenj 
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This cemetery, though situated in the Greatei Brisbane area, is 
right outside the city propei in an eight-mile xadius and is, therefore, 
subject to s\lvan conditions, and on account ot its comparative lholation 
is not bleeding the essentially domestic A o rgenteus 

The enormous number of egg-rafts laid in jaidinidic of a half- 
gallon capacity was very noticeable, various lots of 50, 25 18, and so 
forth laid m one vessel were quite common Such jurdmifcres are great 
tavouutes and >ue especially selected, of. 71 taken on these giaves alone, 
44 were found breeding C fattgans 

Nutidah Cemttny 
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Vessels 
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i ' 
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] 
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l 
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M 
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1 
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Nundah Cemeteiy, previousl} known as German Station, is situated 
m the foui-mile radius It is isolated on high ground surrounded on 
three sides by hyacinth-covered swamps, doubtless partially polluted from 
the cemetery itself This explains to some extent the absence of associa- 
tions of A notostnptus, Ac, and the presence of C fattgans as the 
dominant mosquito , the few examples of A a rgenteus could be definitely 
traced to graves in close proximity to the caretaker’s lodge The largest 
number of vessels on any one grave numbered 28 , 65 per cent of these 




BREWING HABITS OF OUIjKX FATIGANS AND ASSOCIATED MOSQUITOES 97 


were breeding* C faitgans, two large jardimdrcs were included in this 
lot, one more exposed than the other had 45 egg-rafts in addition to 
nugibers of larva, &c f in all stages, and the othei jardmidre exposed to 
the full he&t of the sun contained putnd water and hundieds of de&d 
larra, and especially large numbers of dead pupa* 

Lutwyche ( f nnetery 


Qfsvs 

Total 

Number of 
Vomit 

VflMClt 

with 

Water 1 

i 
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i 
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Jjutwyfhe Cant ter y is on the mam Gvmpie road in the foui-mile 
radius No mosquitoes othei than 6 ’ / align ns wore taken heie The 
proximity of this cemetery to tom tanneries w itli the subsequent pollu- 
tion of natuial watercourses, and the Hooding of the whole neighbourhood 
with C faiigan* in tonsequenee ipnoi to the existence of mosquito work 
in this area) may he advanced as a possible explanation 


TECHNIQUE EMPLOY BD 

It may be advisnbk to add a ft w lines with regai d to the technique 
employed in the identification of larva* bled in cemeteij jais When jars 
are fully supplied with laiva* it is naturallv ^mewhat difficult to avoid 
missing one here and there, and, in ordei to make it possible to keep 
all under observation, a method of pouring the contents of the jar into 
a 1,000 cc measuring glass and filling up the same with water was 
used, by this means the water becomes mote tianspaieut and the larvffl 
are made to pass to and iio undei obseivation, whilst a long pipette 
introduced will bung any coveted specimen to the surface for further 
examination If the watei is veiy dark and muddy as frequently 
happens, no larvm may bo visible, and in Mich a case it will be necessary 
to dedfeit only small quantities of the fluid at a tune, hut with patience 
accurate results can he obtained 

C FATIOANS AS A TREE-CAVITY BREEDER 
Although G fatigaits is found breeding in tire ca\itua here and 
there, it is evidently not a tree-breeding species, nor does it occur in 
sufficient quantities in trees to make it a serious menace in mosquito 
control Associated with C fatiganb in such cavities in midsummer we 
find larvie of Syrphid flies, Chironomids, snd Culcicoides sp , &c , the 
pH of Buch water being usually in the region of 6 0-6 5 

C FATIOANS UNDER LABORATORY CONDITIONS 
In the laboratory, C fatigans will oviposit at some time or other,, 
on any a^pilable water During the course of the last eighteen months, 
a *—q 
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various jars containing Cliarophyta have been under constant observa- 
tion , the following species were used, being easily procurable — 

( 1 ) A della diffusa Braun , 

(2) Nitella cnstaia Braun , 

(3) Ntiella myrxoincka Kutx , 

(4) Nitella phauloteles Groves 

These yielded a constant supply of egg-rafts available for experimental 
work as desired (See namlyn -Harris, 9 ) 


Observations Eggs Laid in Jars Containing the Aquatic Plant, 

Nitella Sp • 

Observation No 1 — 
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In Observation No 1 a total loss of 131 larvus was legistered, spread 
over a pmud oi two wonthb Of the muaining 128, 34 moles and 37 
females matuied duiing the first month (September) The only food 
supplied m thia mstanco consisted of dried blood given as required 

In Obsenati&n No 2, during the whole of the seven weeks the 
water remained unchanged but was added to when necessary, 4the pH 
remaining in the region of 8 6 Agar was used as food supplemented 
by blood preserved in 1/560 formalin During the whole penod the 
temperature ranged from 64 to 73 deg F 

Reties of development of larva during midwinter — 

Temperature 
Deg F 


Raft of 256 eggs laid 

May 

10 

73 

Eggs hatched out 

May 

11 

72 

Appearance of 1st pupa 

May 

24 

67 

Emergence of 3 unagos, all males 

May 

27 

67 

Emergence of 3 unagos, 9 males 

May 

28 

65 


* There teems no reason to differentiate between the various species since they 
all Without exception behave similarly, though A arge*U*s Is more persistent m 
sslsctlng them than is C feMgem* 
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Temperatun, 
Deg F 

Emergence of 3 images, 6 males May 29 65 

Emergence of 1st female May 29 65 

Emergence of 17 males and 6 females May 31 

Making a total of 35 males ns against 7 females, 42 in all, 
during the first three weeks 

The preponderance of male* over females continued until about the 
20th June, after which date only females emerged The temperature 
waa taken at 9 30 a m each day, and during this period never registered 
less than 65 and not more than 68 deg F Whilst being fed on Agar 
all larvae were of an opaque whiteness, which, however, vanished when 
fed on blood There was n period of exceptionally alow giowth about 
the 9th June, when for seven days no males but only hve females matured, 
and what appeared to be a kind of intoxication seemed to have Bet in, a 
state of things rectified, howe\ei, by the addition of fresh Agar and 
blood 

Observation A o ? — Six individual egg-rafts taken at random 
yielded the following results — 
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Unfertile Eggs — In addition to the above lecords theie is evidence 
that some egg-rafts are laid which fail to produce larva? It is impossible 
at tins stage to give any leason for this, but the idea that mosquitoes 
can lay unfertile eggB has now become a firm conviction, and fuither 
lesearch is highly desirable Dr W Rudolfs, of New Jerse>, has 
confirmed this, and in a letter to the author makes the following 
statement — 

4 ‘Last summer we were feeding laiv® of the house mosquito 
more or less pure cultures of Protozoa and Alg© During 
this study of food requirements, our Zoologist noted that in a 
number of instance* mosquitoes which hatched from these larv® 
laid unfertile eggs We have no conception at present what the 
cause is, but since it was noticed several times we made a record 
of it and are planning to follow it up some time in the near 
future ” 

Further evidence as to the non-fertility of eggs is produced by 

Brag (2). ^ 
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SEPTIC TANKS 

Tt is here necessary to draw attention to septic tanks being actual 
and potential breeding places ot (' fatigans It has been known for a 
long time that under favouiable conditions such tanks may afford ideal 
breeding places Our lecords point to about 50 per cent of the tanks 
install! d in this area breeding, and owing to this it has become imperative 
to insist on the screening of over> pip© connected with the exterior of 
the tank as a means of permanent control This condition is brought 
about either by the bi caking oi the ‘'scum” 01 b\ the presence of a 
'second chamber in which a “scum" is not fonned Septic tanks are 
sometimes selected during the piocess of construction, and, when sealed 
with laivj* in full possession, do not apparently produce a “scum” and 
in consequence become a special menace in mosquito control This type 
of bieedmg place obviouslv must be taken into account m am mosquito 
■eontiol measuies adopted in eenties of population 

f FAT WANS IN HUMAN PIECES 

Human foeces, although pioviding adequate food matcnal for the 
larvtr of this spe< ics, is as a rule too crude a material for such breeding 
places to become selective Several instances of C fatigans bleeding 
in such material have been obseived at seaside lesoits m the contents 
oi sanitary pans, diluted by rain, left standing out of doors 

C FAT JOANS IN RELATION TO TANNERIES 

Wateieouises polluted by tanneries aic favourable breeding places 
of C fatigans When the waste is first released, it is extremely acid and 
mosquitoes will not breed m it, but giadually as the dark coffee-coloured 
liquid gets fuither away Hnd becomes alkaline it is extiemely attractive 
to V fattgan &, but no associations occur until the pollution betomes 
considerably less pronounced, when A anmihpe s and V annuhrostns 
are found in association Surveys of tannci ies leveal nuineious breeding 
places, and it u* unnetessar> in a papei of this nature to enumerate all 
-of them, but one or two aie here icferred to as demanding special 
vigilance 

(1) Soak-water — It is in this watei that the hides are washed 
before going into the lime liquois, and if allowed to remain standing 
after the hides have passed through it becomes an important breeding 
place If, howevei , such pits are kept regularly undei obseivation, they 
can be made to act as excellent hires, and many larvae can be eliminated 
by such means 

(2) De-lvmng solution containing borocic acid — The strength of 
this solution is usually al>out 0 5 per cent After use the boracic acid 
is (hanged to calcium borate by the lime m the hides These solutions, 
if allowed to stand, are not m any way repulsive to C fatigans 

(3) lame Pits —Lime pits in actual practice are capable of breeding 
millions of mosquitoes It was Borel (1) who said that a coating of 
white lime prevents the deposition of mosquito eggs in water containers. 
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Our experience i& that, m a saturated solution containing 0-132 giams 
of lime per litre at 15 deg C , mosquitoes will not lay then eggs as long 
as CaCo af by the absorption of Co, from, the atmosphere, forms a solid 
and insoluble film on its surface As the solution becomes wcakci, owing 
to the him being broken by wind, or other causes, C fatigans is given 
the oppoitunity it requires, and breeding is apt to go on rapidly tmused 
lime pits are therefore a serious menace, and demand constant < onttol 

(4) Tan Lujvor The pH of Die liquor m the pits (due to 

lactic and acetic acids) varies between 3 1-4 5, according to the tanning 
material used As long as this hvdrogen ion concentration is maintained 
no mosquitoes will lay their eggs on it The pH of the wtakei liquors 
m use is somewhere in the region of j 2-5 8, but even this is not selected. 
AVhat the leal significance ol the film of yeast which loims on the 
surface of tan liquors may be, ami wlnthei it has any deterrent effects 
in itself apart from the acidity of the liquor, is difficult to determine 
All tanning mattci in solution tends to decompose or become precipitated 
Decomposition is greatest at the suiface, on account of the gicatet warmth 
and the piesence of oxygen It left standing long enough, the surface 
of such liquoi wnll become so watciv that C fatujons will select it 
umennttentlv Breeding may be controlled by eo\ermg the surface 
with a heavy layei of a volatile oil such as keiosene, with the following 
result* — (1) Ariest of decomposition (2) prevention ol mosquito- 
hreeding, (3) no injury to tanning liquor 

SUMMARY AND CONCLUSIONS 

1 U faiiqans is found associated with no less than nine different 
species of mosquitoes m the Greater Brisbane aiea The association is 
dependent, to a veiy large extent, upon the state of the watei at the 
time of selection 

2 There exist cyclic variations m the associations refened to, due 
to ram and atmosphei ic conditions m which temperature and humidity 
play no small part These cyclic alternations must not be legarded as 
incapable of variation but jatliu as a sign of interesting possibilities 

3 The study of hydiogen ion concentration, within ceitam limits, 
of waters selected lor breeding puipose*, does not throw am hit 111 upon 
the reason for selection, but oulj serves as an indication of the type of 
water prefeued by ceitam kinds of foodstuffs or oigamsm* oi aquatic 
vegetation, as the case mo* be 

4 There is considerable mortality among the deyelopuiental stages 
of C fatxgans at all times, but espmally during hot summer weather 
It is surmised that this is due cither to a species of intoxication or 
narcotic poisoning, or to the toxic nature of the decomposition ptoducte, 
especially induced by a high temperature 

5 Investigations into the breeding of mosquitoes in the Buabane 
cemeteries lead to the belief that C fatigans and Aedes noto^enptus 
choose the artificial receptacles on graves more so than other mosquitoes. 
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sad use them to the full extent of their power C fattgans hold* 
undivided sway in some cemeteries, Aides argentine choosing vessels 
near human habitations for preference 

6 C fatigans is not by natme a tree-cavity breeder, but might 
become so as elective breeding places become scarce 

7 Mttctdus alternant, a cannibalistic species, and Aides (O ) 
vtgtlax, usually associated with it, arc both by nature saltwater marsh 
mosquitoes, but their presence at certain times of the >ear in large 
numbers in fresh waterholes is significant and highly undesirable When 
these (K'dir in association with Aides vttttger it is interesting to note 
that, in spite of the fact that the larve of Aedes vttttger are predaceous, 
they will, nevertheless, avoid any intercourse with the other two 
mosquitoes ev a n if found in the same water, and will select a secluded 
spot where they are lets liable to attack It is surmised that Mttctdus 
alternant and Atdes vtgtlax select fresh water only from compulsion 

8 Fuither observations show that the Charophyta referred to in 
this article and comparatively common around Brisbane do not thrive 
m poll at ton, and hence, when mosquito larva* exist in conjunction with 
Nttella m the field, it is usually in the company of A annulipes and 
with othei sylvan mosquitoes lather than with (' fattgans 

9 Under laboratory conditions, however, it is quite a common thing 
for C fattgans to lay egg-rafts upon Nttella water, though A aryenteus 
selectively seems to do so more tiequcntly 

10 As is to be expected, the size of the egg-rafts of C fattgans is 
entirely dependent upon the state of maturity of the female responsible 
for them Experiments go to show that males mature first It would 
appear that the presence of food is not the main determining factor in 
the rate of development It n» surmised that the nature of the water 
itself, in its ability to preserve food supplies in a perfect state without 
any adverse decomposition products, is of more importance than has been 
thought likely , other determining factors such as temperature, humidity, 
&c , being onlj contributory In experimentations in the field, as well 
as under laboratory conditions, it was found that the vitality of larva 1 
was in dim t proportion to the concentration of decomposition products 
of the water contents 

11 Though the presence of food, therefore, seems to be the determin- 
ing factoi in the seleetion of its breeding places, the number and quality 
of the decomposition products in the water may be said to be the main 
determining factors with regard to the measure of retardation in 
development of C fattgans 

12 Undei laboratory conditions eggs sometimes fail to produce 
larvas, and it is therefore naturally surmised that unfertile females, even 
though possibly fed on blood, produce unfertile eggs 

18 The possibilities of the septic tank as a breeding ground for 
C fattgans must be recognised in any active anti-mosquito campaign^ 
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and the screening of the pipes connected with the extenor made an 
imperative necessity 

14 Brisbane possesses a number of tanneries which, m the ordinary 
course of events, produce pollution responsible for enormous numbers 
of C fattgans, 

15 Soak-water, de-lunmg solutions, and lime-pits are also capable 
of breeding prodigious numbers, though m the latter a film of C&Co a 
will, so long as it subsists, debar mosquitoes from breeding in them 

16 Tan liquor pits are far too acid for selection, but, as the liquor 
weakens and decomposition of the surface proceeds, C jattgans may 
select it preferentially 
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SUMMARY 

Thu u an inquiry into the question of stress transmission in material 
other than fluids Fluid p r e ss ure u taken as the fundamental lav, and the 
change in stress throughout the material, arising from potential frictional 
and cohesive resistance to shear, separately and conjointly, are expounded. 

Hie author’s method goes on the assumption that the oohestve 
resistance u independent of previously existing stress equilibrium toe non* 
cohesive material Consequently, m the computation, cohesion is treated 
as an independent shear introduced as a maximum on a plane with 
corresponding shears on all other planes The plane on which the shear 
“ e ” u introduced will be the ' Critical Plane of Equilibrium ’ , 
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In the ellipse of stres s dedooed, the active shear on the critical 
m equilibrated by the potential resistance to shear due to both fhotioriil 
and cohesive reaistanoe 

The outstanding factor of the analysis here set out ib that the principal 
planes for fnctional-ooheeive material differ necessarily in direction from 
those for the same loading, presuming no oohesion 

In the author’s view, tho theories of Bonkine (“Earth Pressure”), 
of Navier (“ Failure in Compression ”), and Guest, as to Failure by Shear, 
are special limiting oases Those of Sohefflor (“ Unsupported Banks ”), 
Ketch um (“Trench Cutting”), Bell (“Pressure in Clay”), and any 
“ Straight Line Wedge ” theory for “ Cohesive Material,” have the same 
basic error, namely, that a limiting condition, impossible practically, is 
assumed as existing for the general case 

The author’s view being at variance with accepted theories, the reasons 
are discussed from several aspects and illustrated by examples, theoretic 
and praetioal 

INTRODUCTION 

Consequent to his investigations of the theory of the pressure of non- 
fluid material, such as sand or soil, on a supporting wall, the author came 
to the conclusion that, for the purpose of computing stress transmission, 
any material may be regarded primarily as a fluid 

Dry sand has frictional resistance to shear Soils have some tensile 
strength or cohesion in addition* to frictional resistance and finally, 
“ solids ” in which cohesion predominates may, or may not, have fnotaonal 
resistance 

The behaviour of suoh materials can be deduced from the influences 
of friction and oohesion, separately and conjointly, on a supposititious 
fluid of the same dimensions and loading 

The subject is fundamental to any treatment of the strength of 
materials, and has attracted the attention* of mathematicians and physicists 
as well as engineers 

The many authorities differ in regard to assumptions, and more stall 
as to conclusions At the risk of repetition, an attempt will be made to 
correlate and amend existing theories m the light of the author’s 
generalisation of the problem 

DEFINITIONS AND NOTATION 

Frictional Resistance is potential resistance to movement in the directum 
at nght angles to, and due to, applied normal stress 

[Note The law assumed is that tangential resistance vanes directly 
as the normal stress, but the general reasoning would not be affected if 
the resistance were assumed to vary as some power of the normal ] 

* See 41 Histor y of the Development of Lateral Earth Pressure Theory," by I* 
Jacob Feld, Proe Brooklyn Engineers' Club, July 1926, pp 61 104 This able review 
does not dimes the important investigation of A L Bell expounded in the pram* 
paper 
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Cokcnve' Reautance u potential reactance to movement independent 
of the normal stress 

|Nofe Cohesive Resistance as defined unphea equal renatanoe to 
SfMiom and c o m p ression, but this resistance to tension and compression is 
not the “ Tensile Strength ” nor “ Compressive Strength ” as usually 
understood, for reasons to be explained] 

Pnnapal Planes are two planes at right angles to each other on which 
pars normal stresses exist, that is, on which there is no shear 

Tits Critical Plane of Equilibrium (“ Critical Plane ") is the plane on 
whioh incipient movement would take place It may become also “ The 
Plane of Rupture ” 

[Note, All planes are inflmtesimal, that is to say, lengths are considered 
yn»1l enough to justify the assumption of uniformity of conditions over 
the length ] 

The Notation used is as follows — 

c is the value of cohesion presumed constant, that is, resistance 
to movement = »' tan <j> + c , 
n is normal stress on a plane , 
e is shear stress on the same plane as “ n ” exists , 

/9 is the varying angle added to the angle of friction by oohesion 
giving a “ virtual ” angle of fnotion (<f> j8) , 

y is the complement of = tr/ t — (f> , 

8 is the angle made by any plan e with the principal plane , 

<f> is the angle of fnotion, that is, frictional resistance to movement 
= n tan <f > , 

p is the angle made by the Cntical Plane with the Pnnoipal Plane 

A suffix “ 0 ” is attached when oohemon is not acting, that is for frictional 
non -cohesive material A dash ts added when cohesion is noting as well m 
fnotion, that is, in fnctional-oohesive material A suffix is added for 
oohesive non-fnotional material 

Thus p 0 , q % are pnnoipal stresses presuming no cohesion, and p\ if 
are principal stresses presuming cohesion and friction »' is the normal 
in an ellipse (p\ <f) Similarly with other symbols 

FLUIDS, FRICTION, SHEAR, AND COHESION 

A short review of general principles, as interpreted or developed by 
the author, will be given as follows — 

Fhud 

The primary experimental law of atatio equthbnum is “ fluid pressure,” 
that is, that any pressure applied in any direction transmits, or has 
equilibrating s tr e ss e s, in every direction, of the mane intensity (1) 

That is to say, the “ ellipse of stress" is a circle and the principal planes 
an indeterminate,* or, m other words, all planes are pnnoipal planes . . (2) 

* Actually the direction of the applied load if pwaly normal (o f gravity) it one 
princ ip al strata, and, an any other plane*, the etna is mflmttdmslly lea 
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Friction and Shear 

The next step is to assume the material to have frictional resistance 
to shear Then the equilibrating principal stress is the least possible to 
preserve equilibrium 

For the limiting conditions of equilibrium on a certain plane (called 
the “ Critical Plane of Equilibrium"* by the author), the principal axis 
makes a known angle with the Critical Plane (3) 

In symbols — 

If ^ is the angle of fnotion = rr/ t — y, then the principal axis makes 
an angle tt / 4 — <f>/ t or y/ t with the critical plane , (4) 

This relation has been deduoedf from a consideration of the limiting 
relation between shear or tangential stress “ s” and the passive resistance 
to shear n tan due to normal stress 11 it,” namely — 

that s = n tan <f> on the critical plane . .(5) 

Also, as such plane is umque — 

if 6 is the angle made by a plane with the pnncipal plane, 

7e - dt (n **" * ] ' 

Or, graphically — 

The curve of n tan ^ touches the curve of “ a " for the value of 0, 
deduoed from (5) and (6) and given by (4) *(7) 

So far as frictional resistance alone is concerned, the state of affairs 

is — 

If the direction of the cntical plane is known or fixed, then the 
direction of the principal stress is also known, that is, is given 
by (4) (8) 

Or conversely — 

If the direction of the principal stress is known, then the direction 
of the cntical plane is known (9) 

In symbols and quantitatively — 

If p 0 and q 0 are the principal stresses for non-oohemve material, and 
if p 0 is the angle between the cntical plane and pnncipal plane, it has been 
shown that — 

j, - p, tan* y/, (l) 

and Pit y/t • • (“) 

also on the critical plane the resultant intensity makes an angle ^ with 
the normal, and the vector components of the resultant are at right angles 
to eaoh other (ui) . . (10) 

* The term 14 Plane of Rupture " is inappropriate when speaking of oonditaona 
of equilibrium It might be oalled 44 The Plane of Incipient Rupture " 

t The anginal deduction by Rankme follows different lines, see (10) below, which 
•ununansss Rapkjns'a method 
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In words, (10) may be expressed as follows — 

In a frictional material (presumed non-oohesive), a principal stress 
“ p e ” on one plane transmits, or is equilibrated by, a stress “ q Q ” on the 
plane nonnal to the first, and stresses in other direct ions according to the 
ellipse of stress , and the Critical Plane, or plane on which the limiting 
conditions of equilibrium exist, that is, on which incipient failure occurs, 
makes in angle y/ 2 with the direction of the Principal Plane (11) 

Cohesion 

In general terms — 

A normal stress on one plane must be accompanied by a concomitant 
reaction on the plane at right angles to that m which the load is applied 
In non-cohoaive material such reaction is positive In fnctional-cohesive 
material, for the cohesive resistance to be fully developed it may be 
positive, zero, or negative, according to the cohesion functioning (12) 

THE ELLIPSE OF STRESS 

Any condition of statioal stress equilibrium, however complicated 
apparently, actually consists of — 

(а) Normal stresses of equal intensity, F say, and the same sign 

on two planes at nght angles , 
together with — 

(б) Normal stresses of equal intensity, S say, and of opposite sign 

on the same two planes (13) 

The Planes mentioned in (13) are the Principal Planes , on any other plane 
the resultant stress is the vector addition of F normal and 8 inclined at 
an angle 28 with the normal The resultants are the polar co ordinates 

of the ellipse of stress* (I3a) 

That is — 

(o) Fluid Pressure F in all directions , 

{b) Normal Stress of equal intensity 8 t of opposite signs on two 
planes of definite direction, that is, shear of the same 
intensity S on two planes making angles of 45° with the 
definite direction mentioned (14) 

That is — 

(fl) Fluid Pressure F , 

(6) Shear 8 on a plane m a definite direction (15) 

Result (15) shows that the dirteixon of the principal planes ih determined 
by the direction of, and amount of, shear The normal fluid stresses have 
no influence on the directum of principal planes , they contribute to 
intensities only on such principal planes, as they do to the normal 
m tensities on all planes . , (16) 

Again, from (13) and the Ellipse of Stress — 

F + 8 ■= one principal stress, p 

» F — 8 =* other principal stress, q .(17) 


* A detailed exposition w given m “ Critical Plane#, * Trans. I E , Aust , 1928, 
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The effeot of ooheeion has been examined in the author’s paper 
“ Cntioal Planes in Cohesive Material ”+ from the point of view of finding 
the position of the principal planes for frictional-oohesive material, relative 
to the prmoipal planes for no -cohesion 

The standard analyses assume the principal plane to be the same m 
both cases, but the author maintains that this assumption is wrong, and 
will endeavour m what follows to expound his views 


FRICTIONAL NON COHESIVE MATERIAL 

Rankine Theory 

As in a fluid, the maUnal must be supported laterally at any depth 
and at every depth, also, q 0 is always less than p Q and approaches zero for 
non cohofeivc material when y/ x approaches 0, that is, ^ = 90° 

A non cohesive material has some 1 angle of friction 99 intermediate 
between the limits <f> =* o and <f> = 90° 

The theoretic deduction obviously is for a regular material, and the ^ 
assumed and consequential slope of the critical curve, is for so muoh of 
the material over which conditions may be reasonably assumed 
constant! (18) 

Undti self-loading conditions, the extraneous stress is gravity acting 
vertically, consequently, for gravity as the load, the prmoipal stress may 
be assumed vertical,! the other corresponding principal stress is horizontal, 
that is, normal to the applied stress (19) 

This conclusion is, apparently, not borne out by experiments which record 
an inclined stress on the vertical wall No method has as yet been applied 
extensively to measured static pressure in the form suited to oheok the 
deductions experimentally For this purpose, a series of * 4 pressure gauges 11 
to record vortical, horizontal, or inclined intensities, each over a small 
area at various points, would be required 

To the author it seems that next the wall, say in a bin, movement 
attempts to take place along the face due to the straining or horizontal 


* Proo Inst of Engineers, Aust , 1928 

t Various portions or various grains of irregular shapo ma> cause seconder} bends 
or irregularities on a smooth critical curve, or line 

t The surface is not neoessartiy level The ©fleet of a sloping or irregular surface 
is considered by the author to cause the line joining points of equal principal stress 
to be parallel to the surface 

| The difficulties of measuring pressures in certain materials may be realised when 
it is remembered that a gauge inside a solid might record aero pressure, as the line of 
preesnre goes round the spaoe , similarly m any cohesive material any gauge-t esting 
results would need to be interpreted The peesibihties of Dr Goldberg’s piu ssur u 
m ea su ring apparatus seem attractive , also those of the Mam Roads Research Dept » 
USA,, and of Prof Bridgman’s method of utilising the electrical resutanoe of a metal 
eooordmg to pcassur* 
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movement of the wall, consequently, at the face of the wall, the elhpee 
may be inclined owing to the plane of incipient movement* (the Gntwal 
Plane) being vertical, (20) 

Wedge Theory. 

Ibeee theories presume a triangular wedge at the hack of a wall of 
such dimensions that the pr essu r e on the wall is a maximum For the case 
of level filling of non-oohesive material, the resulting pressure is the same as 
that got by the Ellipse If the author’s views, as expounded later for cohesive 
material, are correct, such triangular wedges are, at best, approximations t 
to areas with a curved boundary sinoe they presume a constant inclination 
of the critical plane to the vertical . (21) 

COHESIVE NON-FRICTIONAL MATERIAL 

If a shear is introduced on any plane not at 45° with the principal axes, 
a new ellipse must exist whose axes are necessarily inclined to that previously 
existing « (22) 

The theorem stated in (22) may be illustrated by the following example, 
in which the results obtained are the same as those arrived at bv the usual 
analysis! of the case quoted 

A Bolt in a Bracket. 

a 

To find the ellipse of stress — 

A direct stress “ t ” exists on one plane and a shear “ c," independent 
of “ t,” exists on the same plane (with a concomitant shear ‘ c ” on the 
plane at right angles) 

Referring to Figs 1,2,3 

Let t be external direct normal stress on AB 
Let c be external shear on AB independent of “ t ” 

This is really the case of an inclined stress on one plane 

(Fig 1) (23) 

These conditions are equivalent to — 

(1) («) Direct Stress t = (t/ t + f/*) on AB and 

(*/« — </t) on YZ (Fig 2) . (i) 

= t/ % fluid pressure . (u) 

together with — 

t/ % shear on OM, OM* at 45° with OB and . (in) 

(2) “c” on OB (Fig 3) .. (iv) 

* Dr Jacob Fold used a vertical door pressing on weigh bridges, arranged m each 
a way that vertical and horuoatal stresses on the vertical door could be measured. 
To the author it seems that a waigh-bndge depends for its action on movement, small, 
it is true, but movement nevertheless 

Prof Chapman (see disousswn m Trans I E A,voI 6,p 311) has made an ingenious 
attempt to mmmu ea movement 

t A cohesive material, owing to M staokmese,** actually holds back a wall for a 
certain distsqpe from the surface For oohsszve material, the — wenpikm of a aobd 
wedge acting at its centre of gravity seems to the author basically unsound m proofed* 

fSeepp Andrews, « Theory and Design of S tru c t ur es ” 
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Following (13) above — 

The direction ol the principal stress u fixed by the direction of two 
shears, namely </, an OM, “ e ” on OB Principal stress u where shear 
ms too * See Fig 3 

Is </, cos 2 (46° — e) = c cos 2e 

tan 2c = 2 c/t Fig 3 . (24) 

Conditions of Stress are — 

t/ x fluid pressure from (n) — 

-f t/ % inclined stress to each plane = t/ t sin 2z, normal f on Plane malting 

t/ t cos 2 z t shear -< an angle 
( with OM 

+ e inclined stress to each plane — r sin 2z, normal | on Plane malnng 

C cos 2z, shear ■< an angle s t 
l with OB (26) 

For the Principal Plane — if q» is the arithmetical value of the principal 
stress, which is negative 

Here 2 , = (90° — e) z, = 45° — e 
and p, = t/ t (1 4- sec 2e) 

q a = t/x (seo 2e - 1) . (26) 

Max Shear e= A a i/ t seo 2c (27) 

2 

These reeultat agree with those obtained by trigonometrical resolution 

It should bo noted that the investigation given above has neglected 
faction resistance , that is to say, for finding breaking stresses in terms 
of “ c” though it applies to tensile stress approximately,} it will need 
modification if all normals have a potential resistance to shear due to 
fnofeon • * . (28) 

It will be observed later that p\ q* is the ellipse representing internal 
stress at 0 , found by algebraical summing of separate influences (29) 

Generalisation 

Referring to Fig 4 


* Am number of plain* each with a different shear could be reduced to a shear 
on one plane, implying neceeeanly the same shear on the concomitant plane at right 
angles, end thus the principal plane may be found aa shown 

f Vute Morley, " Strength of Materials,'’ pp 22 S3 

X Even for tensile stress it presumes q % — aero, which is not quite true if the 
specimen baa definite sue, since a nng of material forms, causing s tr esses on the interior 
portion Poissons Ratio in this sense may be a function of o, and & (Young’s Modulus) 
Again* shear intensities imply normal compressions, which again imply frictional 
resistance to tangential movement, the general result of which, then, is a modification 
as given m the Author's 11 Cntwal Planes ” Aotually Result (24) is a special ossa of the 
general equation — 

*4% tan U m o/px ± oomo 0) 

" Cntual Ftanaa” (91) 
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Suppose e were on a plane making an angle with OB in Fig 4 
That u, t on OB, and c on OC, independent of each other 
OP\ t OQi would have position and values oomeponding to the 
p lanes on whioh t and e oooor 

Oenarally see Fig 0, If /, were on 00, and /, on OD, that Is, /, on 
some other plane OB, the ellipse (p„ q x ) finally dednoed, is that for the 
algebrakal snm of eaoh of the separate normal and shear components, 
that is, stresses external to eaoh other (80) 

Again, {OP 1 , OQ 1 ) would be the ellipse r epts se n fan g mtemal stresses 
for equilibrium at 0 ( 81 ) 

**— H ' 
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Failure of Twi Specimen. 

A specimen usually circular or square in cross -section, whose weight 
is negligible relative to the applied load, is subjected to an external load 
causing a stress “ t ” on one face, and the only apparent external iUrnnui n 
are in the direction of the applied load and the consequential reaction. 
See Fig 6 



This Conventional Analysis is based on two main assumptions, 
namely — 

(1) The applied stress is a pnnoipal stress (32) 

(2) The concomitant pnnoipal stress is Eero (38) 

Presume + </,—</, applied on each of the faces in the direction at 
nght angles to that of the load. 

Then, regrouping stresses, it is apparent that (32) represents, 

(1) A fluid stress t/ t exists throughout, together with — 

(2) Shear + t/ t and — </ t on two planes at nght angles, that is, 

shetur t/ t am 20 on any plane beooming f/ a when 0 «= 45° (34) 

This is the condition of st r es s , though apparently there is a single 
direct stre ss " t " and reaction " f ” on one face. ... . (36) 

The ellipse of s tre s s is assumed a freight line The error of this ae a 
practical condition will be dismissed later. (36) 
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Alternatively — 

+ */* on OQ and — 1/ % on OP causes shears t/ % sin 20, 
I e t/%oa plane at 46° 

In the specimen mentioned, it is not convenient, even if practicable, 
to apply tension stresses, so that an extra i/ t as fluid stress causes — 

</■ + */» = + t on OQ 

+ */• - */t = «*o on OP • , . . (37) 

This added fluid stress does not affect shear intensities (unless friction is taken 
into aooount), and the condition taken up is direct stress 11 1 ” on OQ % zero 
on OP, as assumed originally (38) 

Again, AUemattvely — 

B< t ” is applied as a pressure on one plane OQ this would cause “ t 99 
on the plane OP at nght angles if the material were fluid 

The potential shear resistance of the material is drawn on to provide 
shear reaction necessary and sufficient to preserve equilibrium In the 
analysis this is assumed fulfilled by q = o (39) 

The deductions above, by several alternative methods, have been 
recorded to show the concordance of several methods, but the primary 
assumption q — o* actually is misleading, since it might be taken to imply 
that every plane has a resultant stress in the same direction, namely OP 
The slightest infinitesimal value of q would put the resultant stress on OP 
as horizontal instead of vertical . (40) 

To the author the actual conditions seem to be as follows — 

In a test specimen (taken as cylindrical for clearness) and the load 
normal to the paper — see Fig 7 and Fig 8 


* For ;bob8i determinate eolation in the Author s treatment (tee Reunite (74) 
of “ Cntioal Plane*”) of the subject, if q' and p' are the principal stream for f notion aJ- 
cohesive material, and ft is the cohesion angle, that is, the angle added to the angle of 
friction by cohesion (it varies with the ratio of cohesion to p,) t then since — 


«' = p’ ton y/ t tan (y/ g — fi) 

<»> 

Also «■ p‘ tan* y/, — Sc tan y/ t 

<U> 

From ( 1 ) — 

^ - aero when ft - y{ % 

(111) 

From (n) — 

p’ — 2c oot y/t 

(«V) 


Tn a Frictional Cohesive Material, for the virtual angle of f notion to be 90", then 
q* is negative 

In a Fractional Non- Cohesive Material, for an aotual angle of fhotion of 90% thsn 
«• ie aero 
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Tension Specimen so that friction phenomena do not appear directly 
Near the outside surfaoe q a is infinitesimal, consequently, there, 

Shear — sin 29, 

2 

and die maximum shear on plane at 45* ■■ — tax n/ M — p/ t (41) 

2 

Failure mil tend to take place at 45° for a gradually applied load See Fig 8 

Towards the interior of the speounen, q t has increasing possibilities, 
and comp re ssion ring stre ss e s, K say, exist, as shown m the aketoh 
Probably K itself does not cause failure, but co mb i n ed with j>„ normal 

to the paper, oauses longitudinal shears (42) 

This is discussed further under (68) later. 
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Due to ductility, iqch shapes oocur aa m Fig 0, taken Hi Moriey* 
Strength of Materials,” p 07 



/V<? 9 

The intensity oyer ab is greater than that over ed, but the author oannot 
agree with Money’s statement — 

“ The intensity of shear stress over suoh a surfaoe as ed, Fig 44, 
is not uniform, being greatest at the intersection o, with the plane 
of mininfium arosaeeotion aob ” 

Primarily the author would read “ least ” few “ greatest ” as the 
intensity 

* >0 ~~^ 8 is least at 0, but due to contraction of area, as p 9 at 0 is greater 


than p 0 at “ d," the point of least shear is at some point O' near to O but 
in no sense is the shear g rea test near O . . (48) 

If incipient failure occurs at the outside, then the intensity p 9 when 


A 


load 


moe the load is distributed over a. 


of 
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smaller area But if q Q also increases 


i, the shear intensities (being ?• 

8 


sin 28) do not necessarily increase in fact, if failure by shear is to occur, 
only so muoh shear is developed to cause failure , perhaps from this aspect 
the shear intensity may be regarded as approaching constancy . (44) 


Comprtssum Specimen Neglecting friction, the action would be 
similar to above with Compression written for Tension, with the 
modification that on the 41 oore ” M (see Fig 10) pure compression or fluid 
stress wiU exist and no failure takes place, consequently the section failure 
will be as shown in Fig 11 and 11a » . (46) 



OaM. 


Fig Ha 
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Hie shears are m when g 0 ranges from aero at the surfaoe 

to p 9 at the " core/ '| to fit with corresponding intensities of shear As above, 
maximum shears are at 46°, and, if friction does not operate, this is the 
plane of fracture for a gradually applied load (40) 

Contraction, expansion, or distortion of the material affects the 
intensities of loading and oauses variations not mentioned above, but the 
primary phenomena, if friction is not taken into aooount, appear to be as 
stated (47) 

Guest's Law of Maximum Stress 

The following extract from a paper,* “ The Flexibility of Plain Pipes/ 1 
by J R Finmeoome, M Eng (Zurich), M Soc IngC (France), has a direct 
bearing on the subject — 

“ The pipe designer is keenly interested in the maximum 
oombined stress, based on the longitudinal and transverse stress, 
as this will determine the permissible thrust and deflection for the 
maximum permissible stress 

The three principal theories whioh form the basis for determining 
the elastic fracture of the material are— 

(1) Maximum Principal Stress (Clapeyron and Rankine) 

(2) Maximum Principal Strain (Saint-Venant) 

(3) Maximum Shearing Stress (Coulomb, Guest, Mohr) (48) 

For the calculation of the combined stress ths author will apply 
the third theory, using Guest’s law, which has been confirmed by 
Guest's tests m 1900 for ductile materials Guest’s law is generally 
used in this country, and is known as the maximum stress difference 
theory According to it, the maximum principal stress difference, 
which is equal to twice the maximum shear stress, forms the basis 
for die elastic fracture of the material The maximum shear stress 
for two perpendicular normal stresses such as the longitudinal and 
transverse bending stress, is equal to half the difference of these 
two perpendicular stresses 

We thus get the maximum principal shear stress — 

s m =2-J- . ( 49 ) 

2 

The maximum shear stress is in a plane inclined at 46° to the 
two planes of the longitudinal and transverse bending stress 

In aooordance with Guest's law, the combined stress w equal to 
tunes ths maximum shear stress, and thus we get — 

The oombined stress = (p — q) • • ■ - (W) 

* 41 Metropolitan- Vusker* OaieUe,” May 192S, p 400 The notation has bean 
altered, but otherwise the extract is verbatim 
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Experiments made by Quest confirm hie theory, and the author 
(M Fnuneoome) will show from an actual test on a pipe-bend that 
the theory agrees reasonably well with the value obtained from 
the above formula " 

In the present paper, the correlation of the “ Ranlone ” with the 
“ Guest ” theory has been indicated, and will be further duoussed below. 
(The Saint-Venant theory is a refinement that will not be considered at 
present) (51) 

As the author interprets the extract, Guest’s Law would seem to be 
deduced on reasoning as follows — 

From (40) The principal stresses are p,q % giving Max Shear » 
UP - 9 ) = csay (52) 

Result (50) implies that, as a shear, “ c ” may be caused by (2c, zero) 
as principal stresses, there is a “ combined " stress (as it is called by 
M Fmnieoome) of 2c (68) 

The author haa shown above, or believes he has shown, that pure shear 
“ e ” is concomitant with or caused by normals (+ c, — e), although with 
some certain extra ‘ fluid ” pressure, an infinite combination of principal 
stresses ( F + e, F — c) may cause a shear “ c,” such as (4c, 2c), (3c, c) and 
so on (64) 

There seems no oepeoial reason why (2c, o) should be that 

functioning (66) 

Only when (notion is neglected is the plane of manmnm shear the 
plant of fracture Of course, if fnction does not exist, (p\ q') degenerating 
to p v q v where \(p i — q x ) =* c on the plane at 46 s with the principal stress, 
but Pi is not necessarily, and rarely is, 2c os stated in (60) (66) 

It is conceivable that, at the surface of a test specimen, an 
ellipse 2c, o exists, but it does not seem reasonable to assume such a very 
special condition as a general case (67) 

FRICTIONAL-COHESIVE MATERIAL 

Author's Method. 

Keeping (23) to (31) m mind, he argues as follows — 

Non-Cohutve Matenal with a fnction angle <f> and external load p t as 
a principal stress, is m equilibrium having the other principal stress j, 

The principal plane for a perfect fluid is indeterminate, but for a non 
coheave fnotional fluid, is determinate, being the direotion of the primary 
applied st r ess , at m determined by the direction at the plane on which 
h s tan $ must equal “ s 0 ” if suoh plane is fixed or known . .(68) 

In the first stage in the deduction — 

For Fnctaonal^Cohesive Material, “ e ” may be treated as independent 
of the quantities existing previously 
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An inobaed* streaa la introduced on a certain plane OR m«h»ni an 
unknown u^t with OP % , ... .... (50) 

To deduce the angle between the Prmoipal Plane and the Ontaoal Plane, 
called here 4t p” the determining conditions are then applied, namely — 

The ellipse of stress (p\ q ') to be deduced must fulfil the conditions 
on the ontaoal plane 

ri tan ^ + c = s' (60) 

and d/dO (»' tan ^ + c) — s' . . (61) 

The shear on the true principal plane must be zero (62) 

The ellipse (p'd) deduced, represents equilibrium of internal stresses 
in the cohesive material, with 11 c 99 developed on the Cntac&l Plane, though 


deduced by algebraical summationt of stresses external to p 0> q t 
condition (68) 

From (60) and (01) — 

e = \ p' tan y/ t — } <f cot y/% (64) 

that u j' = p' tan* y/,— 2c tan y/ t . . (65) 

Result (64) may be known as the General Equation } 

From (62) the directum of the principal stress may be determined, 
but (p', q') cannot be to the same axes at (Po,q 0 ) unless p 0 = 4fl°, which U cannot 
be for any retd value of <f> (66) 


The principles enunciated above will now be applied to several standard 
analyses, and existing standard analyses commented on, m the light of 
the suggested amended treatment 

Fust, will be considered a Frictional Cohesive specimen under the 
breaking load in a Testing Machine 

* Inclined because a normal had to be introduced to provide for frictional effort 
of the normals concomitant with “ c ” aa a shear 

j The method used bean some analogy to that for finding the stress M a redundant 
member of a truss 

The procedure there is as follows — 

Let C be the force in the redundant member R 
Presume 0 as an external force in the direction of R 

[Not* — The value of C depends cm the externally applied loads, but is here 
assumed independent of them for the present ) 

Find the stresses in the members of the truss ss a determinate structure with R removed 
Due to External Loads (1) 

Due to C (2) 

Compute and add the movements (deflection) of the extremities of R due to 

( 1 ) + (!).. . . <»> 

Equate (2) to the negative strain m R due to 0 and thus deduce C An alternative 
analysis by the method of Least Work gives the same result The analogy was suggested 
to the author by O Fenwick, B E 

f The modifications for tugative q* and normals are investigated in “ The General 
Equation of Str ess " by the author 
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Compression with Friction. 

Nainer ’« Theory 

This is the essence of all earthwork theories The standard analysis 
will be stated and examined In N&vier’s Theory,* due to friction and 
cohesion, the plane of rupture is taken at an angle of y/ t with the appbed 
load which is assumed as a principal stress, and the cohesion “ c " is connected 
with the applied stress by the relation! t = 2c oot y/ % 

The author takes a different view, and argues as follows — There 
seems no doubt that for a frictional non cohesive material the Critical 
Plane makes an angle y/ t = ( 7 r/ x — <f>/ A ) with the applied stress (67) 

Nor is there any doubt that for cohesive material, neglecting friction, 
the maximum Hhear m on a plane at 45° with the principal plane, 
consequently the Cntioal Plane ih at 7 r/ i with the applied stress (68) 

One would expect that, for a combination of friction and cohesion, 
the cntioal plane would he at an angle between (tt/ 4 — <f >/ ,) and 46° with 
the direction of the applied stress (69) 

For the present purpose the cohesion “ c ” is the resistance to shear 
independent of normal stress (it implies, of course, resistance to tension or 
compression of the same intensity) and is assumed to be the same potentially 
on all planes As a consequence, taking the critical plane os that where 
the curve of n' tan <f> + c touohcs the curve of s' (shear), and differentiating, 
” c M being a oonstant does not affect the result, the critical plane makes 
an angle y/ t with its own principal stress (70) 

The question is — In what direction, and what is the amount of the 
principal stress ? 

The author reasons as follows — 

Principal Stresses give a 1 semi graphical method of expressing the 
equilibrium of static stresses ” they are not permanent nor objective (71) 

In all natural phenomena one influence can be presumed to be 
superimposed on anothtr, and the results should conform in whatever 
order the influences are applied Now in a perfect fluid not definite 
direction of principal stress exists (72) 

For fnotional material the cntioal plane must make an angle y/ t with 
its principal stress Again, for the reasons given, for fnotional -cohesi ve 
material, the cntioal plane is still at y/ t with its principal stress, but the 
directions of the principal stresses may, and do, change (73) 


* Morley, 44 Strength of Materials,” p 55 , woo also (78) later of this paper 

t The correspond mg results are obtained for earthwork by A L Bell (Proo IOE, 
vol oxrtx.), who presumes that the applied load u the principal a trees m direction and 
amount 

t This, however, actually means that the applied strees (c f gravity) is the principal 
stress (neglecting cohesion) for infinitesimal friction 

It will be understood that the present dismission is dealing with matanal just 
about to move along a certain infinitesimal plane, but m equilibrium 
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For a Frutaonal-Coheuve Test Specimen — The inclination of the pi*™* 
of rapture 10 changed from 45° for a non-Fnction&l condition to an angle 
depending on ^ and c 

Again the shape of the specimen would affect the angle of inclination 
since suoh depends on the potential “ q ” , again, if the ratio of diameter 
to length differs, in two specimens the possibilities of developing the planes 
of rupture are different 

This is found in practice Fig 11 a shows diagram matioally the actual 
phenomena recorded with concrete In a cube the inclination of the Plane 
of Fracture with the vertical approximates 46°, while, in a cylinder of length 
twice the radius, the angle may be 21° 

Presuming gravity as the load, if cohesion is absent, there is no 
influence to change the direction of the principal stress* from the vertical, 
and the internal resistance to shear, due to friction, functions to the extent 
of diminishing the amount of the other principal stress from p 0 to q 0 (74) 

Now, if the shear due to cohesion, which is independent! of the applied 
stress, being an inherent property of the material, is applied on a certain 
plane (later to be the critical plane), it scorns dear that for new conditions 
of equilibrium, that is, movement is just ready to begin on that plane 
mentioned, that the direction of the applied load (called p 0 ) is not neoessanly 
a principal stress , in fact, the author argues that it is impossible to be so, 
since “ c,” introduced on the plane, must lie caused by, or be concomitant 
with, “ c ” positive and negative normals, on planes at 45° with the plane 
on which " r ” is introduced (75) 

Consequently (unless the cntual plane makes an angle 7 r/ 4 with the 
pruicipal plane}, a shear must exist on the plane OR, that w to say , p 0 %s no 
longer a principal stress The position of the new principal stress is given 
by the relation that the shear caused by the normals a + c and a — c, 
eliminate the previously existing shear, due to p Qt q 0 as a factional material, 
on the new principal plane, and consequently the new principal piano lies 
at some angle (called “ e ”) with the direction of p 0 (76) 

The consequence of this is — 

The ellipse p\ q f is always inclined to that of p 9 , q 0 by an angle “ e,” 
and is the ellipse representing internal stresses in equilibrium Agam, since 
the critical plane makes the same angle y/ t with its corresponding principal 
plane, both for non-coheave and cohesive material, then the plane of rupture 

* If (he direction of the critical plane u fixed (aa by a wall) the principal strees 
may move to conform with the neootary condition making an angle y/ t with the ontioal 
plane 

t Of coarse, for a certain applied breaking load, functions 0/ <t > 9 0, and applied 
load P| exist, connecting the various quantities The value p, u that known as the 
11 compressive strength" , it will vary with the dimensions of the specime n His value 
of " c ” is the resistance to shear Pure tension, like pure compression, cannot cause 
Mi ear a pure shear e implies tension 11 0," and compression " 0," respectively on 
each of the two planes at right angles to each other 






noononras ot k thb boyal society Of ^mmiAKD 


for cohesive material makes an angle* «' with the plane of rupture for 
non-cohcsive material having the same eharactenstios apart from cohesion, 
and m earthwork a curve develops as shown m Fig 12 (77) 


c 
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Morley’s analyses will be examined now in the light of the author’s 
views expressed above 

In his exposition of Navier’a Theory, Morley (“ Strength of Materials,” 


p 55), writes — 

Normal stress on plane = p sin* 0 (l) 

Shear stress on plane = p sm 6 oo^ 6 (u) 

Resistance to shear == ft p sin 1 6 (m) 

These oould be tine only if q = zero , and if p is a principal stressf .(78) 
Actually, m the author’s view, 

Normal = p ' sm 1 B 9 + q 9 oos* B 9 (lv) 

and Shear =* {{p* — tf) sin 20' . (v) 

Resistance to Shear = pip 9 sin 1 6' -f q oos* B 9 ) ... (n) 


where p 9 , q 9 are the principal stresses for the actual ellipse presuming friction, 
and 9 9 is the angle the plane makes with the principal stress p 9 

The maximum shear for any ellipse is always at 45° with the principal 

stress, being there:^ 71jL For tension, if friction does not function, failure 
2 

* Near the surface of earth under gravity, the inclination of the critical plana with 
the principal plana for oohaaivs malarial la not yj%, owing to the fact that friction d oa p 
not function when resultants are negative (Tension) 

t That is to say, p cannot be the normal component of an appUsd tnohnsd stNss, 
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takes place of maximum shear, that lb, at 46® with the hoe of applied 

s tre ss (78) 

q _b o implies that the ellipse of stress u a straight line, that is. that 


the intensities on every plane are in the same direotion, 1 e along OP 

It q is given any value, positive or negative, the intensities on planes 
making a small angle with OP are nearly at right angles to OP instead 
of being along OP, as follows from the erroneous assumption of q =o m 
Practioally, a straight line as an ellipse is unattainable (even for negative 
values of q, up to a certain value, the normals are compressive, and friction 
may function) Actually q = o may exist at one point intermediate between 
q positive and q negative 

It is necessary to take q as having a real value and deduce the resultant 
effects , then when q is infinitesimal, no anomalies arise (80) 

Alternatively — 

Drawing a aeries of layers in the material as shown in the Sketch 
Fig (13)— 
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* A definite analogy exists with ootanm analysis. In that analysis, the iwimplion 
that absohtto sore exists, that is, that loading has aero eooaatnoity, and/or the onlum a 
has sero initial bSndmg, has closed much chsoussum, more or lass futile, similarly 
with ea assumption, of e sero principal street tip earth pressure analysis. (FWs 
41 Onhnmi Assign Curves," Trane IE A, vol 9, by. the author ) 
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(1) If the material is fluid, then q = p 

(2) If the material is fluid-frictional, that is, all resistance to tangential 

movement is proportional to the normal,* some lessening of 
q takes place, but the external influence introduced on fluid 
conditions only arises as a consequence of the application of 
“p,” and thus the new principal stress has the least value 
consistent with equilibrium, that is, for a critical plane OR, 
n tan <f> — a from this q 0 =» p 0 tan 1 y/ % (81) 

If cohesion is introduced on the fluid conditions, than “ c *’ on any 
plane implies that the principal axis OP will be in cl mod to OP 0 and — 

Pi — Po +f (ft 0) 
ft *= Po —/(ft 0 ) 

Such a condition might arise in non homogeneous material (82) 

When the plane on which “ c ” is introduced is at 45° with OP 0 , OP x 
and OP 0 are coincident, 

and Pi = Po + c 
<h =Po- r ' 

Only if c =* p 0 can q y = zero See Fig 14 



Fig a*. 

Ia auoh a case — 

Pi =*2e 

ft ■“ 0 ' • • • • • (88) 


* Not necessarily u the first power, but it is assumed ao 91 the present solution 1 
the general r easoning w not affected thereby 
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This, which is a limiting thearetao condition, unattainable probably, 
has been assumed as that for the general case in Guest’s Law as expounded 
by M Fmmeoombe m (50) * ... . (84) 

M Pressure in Clay, 9 * by A. L* Bell. 

This analysis generahses on the limiting assumption of a oonstant 
direction of the principal stress, presumed the same, in direction and value, 
for a oohesive material as for a non-oohesive material , and is thus a Speoial 
Limiting Case 

If qb is written far the concomitant principal stress when cohesion 
is present, then Mr Bell's result becomes* — 

qb « p 0 tan* y/, — 2c tan y/ % . . .(85) 

Without Cohesion — 

g 0 = p 0 tan 1 y/ t . (86) 

From the Generalisation of (64) — 

q* = p' tan* y/, — 2c tan y/ t 

It is clear that Mr Bell assumes p* to be coincident with p 0 in value 
and direction, also neo e saanly, that q* is coincident with q 0 in direotion , 
that is, that a vertioal plane only offers a resisting stress normal to itself. 
In other words, that the vertioal plane is fnotionless and non-oohesive 
Thus it appears that the Bell results are those for a Limiting Case (87) 

II can easily be seen also, that the formulae of Rankine, Navier, and 
Guest ore for special limiting cases of the General Equation (64) obtained 
by writing “ c,” g, ^ as zero respectively . (88) 

The author considers that m its application to Earth Pressure, Strength 
of Materials, and other Engineering Problems, the General Equation is 
not limited by the restrictions of the Limiting Cases mentioned 

The limit of applicability of the General Equation is q' = — c tan y/* 
since with a larger negative value of q \ the resultant on the ontioal plane 
is zero or negative, and the equations connecting q\ p\ and c are modified 
accordingly t 

Unsupported Bank 

As usually presented — 

From the relation p = 2c cot y/ % 

If w — weight of material 

h = height of unsupported material, that is, the depth of 
the trench, 

then failure will take place 

when wh = 2c oot y/ t 

This is known as Soheffler's Analysis, { and has been re deduced by 
Mr Bell (89) 

* Pointed out by A Bum, “ Critical Planes,” p 225 
f See 44 The General Equation of Stress ’* by the author 

t Warren, ** Engineering Construction,” part i,p 36 
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noosmuNGft or rax ftmi* booxbty or qukenblamd. 


From the Wedge of Rupture, or as shown otherwise by Ptof Ketch ran-— 
wA « 4c oot y/ t 

II the analyses were oorreot, these two expressions, one of which is doable 
the other, should be the same (90) 

The author's treatment of the subject maintains that both results are 
wrong (though the latter has some approximation to that considered 
oorreot) . . .(91) 

The author’s analysis gives a curve CO as that for failure at O in the 
sketch (see Fig 12) 

The height that a bank will stand unsupported should be deduced 
from this curve (92) 

The characteristics of the oommoner engineering materials will be 
used as illustrations 

MATERIALS UNDER TEST 

The applied load at failure m compression tests (in this deduction p 9 ) 
is known aa the “ Compressive Strength ” This “ Compressive Strength ” 
%s not a baste unit for a certain material , it is a function of the resistance 
to shear -i c " (that is, the shear strength in pure torsion) and the angle of 
friction <f>, also of the shape of the specimen , again, the inclination of the 
plan e of rupture " p 9 ” to the direction of p Q is a function of “ c, %% 11 p 9 ,” 
and <f>, deduced in the author’s treatment by using a subsidiary angle “ e ” 
Hub is seen m test speounens the 11 compressive strength” of a cube 
(Fig II) is different for a cylinder having length equal to twice the diameter 
(Fig 11 a) , a larger intensity is obtained with a larger specimen (93) 


Cast Iron. * 

Compression 

The material has properties as follows* . — 

Shear Resistance m Torsion, with failure at 46° with the axis of revolution 
— 18,000 lb. per sq. m. 

“ Compressive Strength” 

=» 00,000 lb, per sq. in. 

Tensile strength «= 25,000 lb per sq, m. 

The Fracture Angle is of the order 35*. See Fig. 15. 


Compression 



18000 

90000 


Since Bin 2a 


Po 


(l +sm <£) or 


Here am (<f> — 20 s ) — (1 + «w 4) 

5 

• ^- 39 9 . 

« - 8 s 30 / . 


• Vtd4 - tbmaia'i Pocket book." p 177 
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The various planes are shown in Fig 15 
Tensto* 

The shear intensity can never reach the resisting capacity, so that 
failure is by direct tension 




F7g A5. 

Steel has compressive and tensile strengths much the same, so that 
{notion effects are small This may be accounted for by the foot that during 
the prooees of manufacture high temperature and compressions are applied, 
to which subeequent pressures are small comparatively 

Intension, the phenomena have been examined above In compression* 
the metal assumes fluid properties, i e plastio flow 


* Hie oompwion strength is deduced from beam teats Freoture doee not ooour 
BS— J 
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Concrete is usually tasted m compression 

14 Compressive Strength," say 2,100 lb per sq in 
Shearing Strength, say 300 lb per sq in 
Evidently the value of the Friction Anglo is high 

The Angle of Inclination of the Fracture plane is 21° 

„ c 1 
Here = - 

P o ^ 

Mn (<f> — 48°) -= ^ (1 + tin <f>) 

7 

<f> -- 64° 
e = 9° 

Figs 11 and 11a, abme, show typical results for concrete (94) 


CONCLUDING SUMMARY 

To 8ummarisf From primary facts — 

If a material haH cohesive resistance 4t c ” to shear 
Then movement may be caused on any plane, OR say, by applying 
41 c 99 as compression on one piano at 46° with OR, say OP 

14 c 99 as tension on the other plane at 45° with OR % say OQ 

The stresses mentioned cause, or are concomitant with, shear 4 e" 
on OR (i) 

It is not convenient to applv loads in this way 
Add F as a ,f fluid " pressure to (i) 

Then F 4 r on OQ that is p on OQ 
F — r on OP, that is q on OP, 

cause shear 44 c " on OA (u) 

(Normals F exist on all planes, but these do not affect shear ) 

That is, if 41 p" be applied in a oertain direction (cf vertical) 
and q = {p — 2c) at nght angles, the plane of max shear is at 45° 
with OP . (in) 

It will be noted above in (i) and (u) that — 

F may have any value 
that is, p and q any value provided that 

2c) (96) 

(If F c, then p = 2c, and q = o, as assumed in (GO) above, 
and so on ) 

Also, that p and q may be m any direction, but that the critical plane 
is at 46* with the direction ct par q 

If friction does not function, and if zero on OP be attained, this is 
the end of the matter .(90) 
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Actually, however, a certain stress p 0 in applied normally to the material, 
and the material has cohesive resistance to shear 41 c ” independent of any 
applied load, and a frictional resistance to shear proportional to whatever 
normal stress exists 

To have “ p 0 ” as a normal stress on one plane, and “ c ” as a shear 
on another plane, each independent of the other an ellipse (p\ q') most 
exist, whose axis is inclined to the direction of p 0 (t ndt Generalisation of 
“ Bolt m a Bracket ” case) 11 r ” is introduced as independent of p 0 , but 
the final ellipse p\ q* deduced, represents internal equilibrium, and f ulfils 
all the conditions laid down (97) 

The solution of the ellipse for “ c ” as a function of p 0 is obtained by 
using the conditions — 

(1) That, as a frictional material only, certain strtsses exist 

throughout , 

(2) That to overcome cohesion other stresses must be intioduced , 

(3) That an ellipse (p\ q f ) representing equilibrium of stresses so 

deduoed, is that to be used for getting relati\e values of 
variables (98) 

The ellipse (p*, q ') deduced, representing the condition of equilibrium 
of stresses just before failure, that is, the limiting conditions are reaohed 
on one Critical Plane, determines the intensities on am plane for that 
moment of time (99) 

In soils under gravity, a curved critical plane* develops The equation 
of this, and the many important results following, are developed in the 
author's paper “ Critical Planes ” In thw present paper, the author has 
attempted to expound the basic change he suggests in the theory formerly 
accepted (100) 
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The Essential Oil of Eucalyptus Andrews! from 

Queensland. 

By T G H Jones, D flc , A ACI, and M White, B So 
{Read before the Royal Society of Queensland, 24th September , 1928 ) 

Eucalyptus Andrewst was named by Maiden with the record that it 
was common in the Now England district of New South Wales and that 
it extended into Queensland, but with no definite locality assigned Later 
he recorded it from Stanthorpe Mr C T White, who first brought the 
Queensland specimen under our notice, says that the tree is abundant 
on the road between Toowoomba and Crow’s Nest, and that when he first 
obtained specimens ho named it as a variety (var inophloia) of E hcemastoma 
In the Toowoomba-Crow’s Nest area it is known most commonly as 
11 peppermint,” though sometimes simply as 11 stringy bark ” 

Examination of the essential oil obtained from leaves supplied 
through courtesy of the Forestry TXpai tment has shown it to be identical 
in chemical character with the oil of E Andrewsi described by Baker and 
Smith, 1 and from this it would appear Mr White’s view expressed to ns, 
that the tree named by him as a variety of E hcemastoma (var \nophlova) 
is referable to E Andrtwsx , is correct 

The oil, which was obtained from the leaves to the extent of 1 25 per 
cent , consisted very largely of l-a-phollandrene accompanied by 
relatively small amounts of p-oymene, piperitone (less than 5 per cent ), 
piperitol, and aromadendrone, and m view of high phellandrene content 
u therefore of economic value Orneol and pinene were not detected 


EXPERIMENTAL 

170 lb of leaves from Peaohey, collected at the end of October 1927 
and distilled for several hours m steam, ga\o 1,100 ccs of oil possessing 
an agreeable phellandrene odour 


The following constants, indicative of high phellandrene content, 
were recorded Those of E Andrewsi (Smith) are also appended for 


comparison 

dm 5 8770 

[<l ] 0 -60 9 

1 4810 

Acid number ml 


E 

Andre ttm 

d«» 

8646 

[«]» 

-416 


14831 


Ester value 14 22 


Aoety 1 value 56 24 


Acetyl value 57 67 


1 Research on the Euoalypte, Baker and South, —pond edition, p 908 
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300 000 were fractionated at 4 mtna pressure using a 12 pear oohuxm 
and the following fractions collected — 






du 6 

®i> 

n M 

“d 

(o) 

0 - 

60° C 

212 oos 

8516 

-635 

1480 

(b) 

50° - 

70° C 

30 oos 

8815 

-42 

14832 

(c) 

70° - 

80° C 

36 cos 

9329 

-35 

14845 

(d) 

80° - 

105° C 

18 COB 

9592 

-19 

14990 


Fraction (ab which oonstitutod the bulk of the oil, was extracted with 
50 per cent resorcin solution, but no crneol could be detected m the extract 
Further lofraotionation failed to show any appreciable quantity of pinene, 
and all tests for this terpene were negative The presence of 1-a-phollandrene 
was confirmed by the usual mtrosite reaction As commercial phellandicne 
is recorded as containing p cymcne it appeared of interest to examine this 
fraction for this constituent Removal of the bulk of the phellandrene by 
repeated mtrosite formation gave a residue which, after distillation several 
times over sodium, showed the constants recorded for p cymeno, viz , 
b p 175° C dia 3 8662, n 1 * 1 486 Identity with this substance was confirmed 

by oxidation to p hydroxy isopropyl benzoic acid m p 166 5 ’ C 

• 

The orude phellandrene examined in this way showed a oymene 
content of approximately 10 ptr cent 

Fractions (b) And (<•) were taken separately with neutial sodium 
sulphite solntion to extract pipentone and the residue again fractionated 
Further phellandrene was separated, leaving a residue which possessed 
the constants recorded for pipentol, viz du s 9345 n* D " 1 482 (Found 
C 77 9 H 11 6 Required 0 7ft 1 H 11 2 ) The amount available was too 
small for further examination 

Pipentone — Separated from the sulphite solution the absorbed oil 
possessed the characteristic odour of pipentone The follow uig constants 
were recorded — 

diB s 9375, n“ 1 4816[a] „-6 
(Found C 78 5 H 10 4 Required C 78 0 H 10 5 ) 

Identity with pipentone was confirmed bv reduction with sodium 
amalgam and alcohol to the duuoleoular ketone M P 148 1 C Preliminary 
examination of the onginal oil hy bisulphite extraction indicated a 
pipentone content not greater than 5 per oent 

Fraction (d) was distilled several times over sodium and again 
fractionated Phellandrene was still present but the bromine acetic acid 
reaction for sequiterpene was well pronounced, and Borne sesquiterpene, 
presumably aromadendrene, was therefore present in traces only in the oil. 


The authors wish to express their thanks to Mr C T White for 
suggesting this investigation 
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Petroleum from the Roma Bores. 

By J B Hixderson, F I C , and W J Wilbv M So 
(Read before the Royal Society of Queensland , 29th October , 1928 ) 

In 1897 the first bore at Roma was sunk to a depth of 1,878 feet to 
obtain a supply of water for the town To obtain a further supply a second 
bore was sunk close to No 1 and in October 1900 reached a depth of about 
3 y 700 feet At this depth a flow of natural gas was obtained This gas had 
a smell resembling kerosene An analysis of the gas made in the Government 
Chemical Laboratory in 1900 by the old absorption methods showed the 
presence of hydrocarbons other than methane The results summarised 
were as follows — 

Per cent 


Carbon dioxide ... 15 

Marsh gas (CH 4 ) . . 72 0 

Ethane and other hydrocarbons 23 1 

Inert gases (by difference) 3 4 


100 0 

Although we did not then know it, those results woie conclusive proof 
that the gas was a petroleum gas and not a ooal seam gas Much work 
done on natural gases m America has shown that ooal seam gas docs not 
eontain hydrocarbons other than methane while petroleum gas does The 
gas was accompanied by a considerable amount of water, the yield of gas 
having been intimated at about 70,000 cubic feet per day and of water 
^t 183,000 gallons per dav 

The gas was allowed to run to waste for nearly six years The Roma 
Town Council then reticulated the town to supply the gas to householders 
The gas was connected up in June 1900, but unfortunately it ceased to 
flow within a very short time of being diverted through the separator into 
the gasometer Obviously the checking of the flow by the separator caused 
the water to accumulate in the bore until its pressure choked off the gas 
Reports win published in the newspapers that when the gas ceased there 
was some light clear oil found floating on the water for a very short time 
after the gas flow ceased Unfortunately no samples of the oil could be 
obtained officially later, nor other absolutely direct evidence about the oil 
Its occurrence, however, is quite in accordance with its being a condensate 
from the gas when the rate of flow was being choked down by the 
accumulating water, with the resultant greater cooling of the gas and 
condensing of the heavier vapours 

A company was then formed and a third bore put down in the same 
viomity In October 1908 this bore also got gas at about the same depth, 
3,700 feet The gas, however, caught fire immediately after coming m 
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End burned down the demok The fire was extinguished, but the gas soon 
ceased to flow through water arising, and the bore was abandoned No 
sample of this gas was analysed 

The Government then put down a fourth bore in the same vicinity, 
and got gas also at about 3,700 foot, m August 1920 The flow of gaa when 
partly shut off to give 87 lb pressure at the outlet \ alvc was not less than 
10,000,000 cubic feet per day, accompanied by 100,000 gallons of water 
in the same tune This water was more saline than any of the waters which 
any of the bores had passed through in the higher strata It is to be noted 
that these three bores which gave petroleum gas arc so close that a circle 
of 200 yards diameter would easily include all of them 

This gas from No 4 Bore gave the following results on analysis — 



Per cent 

Carbon dioxide 

1 0 

Methane 

63 2 

Ethane and other hydrocarbons 

270 

Inert gas 

8 8 


100 0 


The speoifio gravity of the gas air being taken as l, * as 0 05 by the 
Schilling diffusiometer 

Professor Steele, of tho University of Queensland, found helium among 
the inert gases He estimated the proportion as about l puit m 12,000 

The gas when extracted with mineral seal oil in absorbers gave petrol 
at the rate of about 150 gallons per 1,000,000 cubic feet per day, a 
proportion which should prove of great economic value Work ceased 
in 1922 on this, the third bore which hod got gas from the same geological 
horizon This bore became blocked, and while trying to clear it a 
showing of heavy petroleum was obtained at about the 2,750 foot level 
A sample of this petroleum, which is a soft, dark brown wax at ordinary 
temperatures, is shown on the table 

A fifth bore was put down close to the others by the Roma Oil 
Corporation, and a flow of gas was obtained at about the same level, m 
September 1927 This gas had a similar composition to that previously 
found in the other bores, and was found to contain about tho same yield 
of petrol, 1 2 pints per 1,000 cubic feet Its specific gravity was also 0 06 
by the Schilling diffueiometor (air — I) 

The flow of gas, with the opening adjusted to give a pressure of 450 
lb per square inch at the top of the casing, was about 000,000 cubic feet 
per day 

The bore is 3,701 feet deep The 8 inch casing is cemented m at 3,556 
feet, shutting off all gas and w ater above that depth The hole is not cased 
below that level, the bottom 146 feet being “open hole ” Gaa was obtained 
during the last 42 feet bored In the Government Bore (No 4, Roma) 
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where a mud fluid was not used m the boring to fill the pores of the strata, 
gas was obtained during the last 100 feet 

A 3-inch swabbing tube extends down for about 3,000 feet The 
swabbing tube is oonneoted gastight to the top of the 8 inoh easing, and the 
outlets from both are controlled by valves 

The valve of the 3-inch tube is opened on every second or third day 
for a short time Water is blown up, accompanied by a little light oil 
Obviously there must be water in the lower part of the bore above the 
level of the bottom of the scabbing tube, and the upward rush of the gas 
carries the water and oil with it exactly as in an ordinary 11 air lift ” for 
water 

This water must of course be entering the bore below the level of the 
8-inch casing , probably it is coming from the same stratum as the gas 
It is much more sahno than any water in the upper strata The most saline 
of these contained 25 grains of chlorine (calculated as sodium chloride) 
per gallon, while the water accompanying the gas contained 212 grains 
of chlorine per gallon (calculated as sodium chloride) The amount of 
water blown up the tube depends on the time during which the blowing 
is oontinucd For the brat twenty days it was about 4,200 gallons, or an 
average of 210 gallons per day As the water rose high enough in the bore 
on several occasions during the first few months to stop the flow of gas, 
evidently it was coming in at a slightly greater rate than it was being blown 
out 

The water was not often inueh emulsified with the oil, and the 
bulk of the emulsion generally separated rather quiokly and easily 
A proportion of the emulsion was occasionally rather persistent, and was 
broken up by heating with a steam coil 

The emulsion was coloured blue black as it reached the surface It 
was noticed that, if the oil containing the emulsion were left exposed to 
the air, a brown red deposit of feme hydroxide was obtained and the black 
colour disappeared The blac k deposit was ferrous sulphide, which oxidised 
to feme hydroxide Ob\iously, the oxygen fiom the air dissolves in the oil 
and oxidises the sulphide * 

The oil obtained from this bore, amounting to about 10 gallons per 
day over the first six months of the flow, probably caused more interest 
than any uf the other facts about the bore It is a clear, volatile liquid, 
about midway in its properties between the ordinary petrol and the 
kerosene of commerce This volatility, coupled with the small amount 
obtained, and other factors, suggested that gas without oil enters the bore, 
and that, as the gas cools on expanding and rising, it deposits the oil, l e , 
that the oil is a condensate In order to test this hypothesis, the follow- 
ing work was done on a sample of the Roma oil received in the Government 
Chemical Laboratory in November 1927 

The volume of vapour of a given liquid which can be earned by a gas 
at a given temperature and pressure is a function of the vapour pressure 

■A 
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of the Uqmd at that temperature Dalton’s " Law of Partial Premies/ 1 
as apphed to vapours, can be stated m the form — 

Volume of vapour Pressure of vapour 

Total volume Total pressure 

Hence, knowing the total pressure, total volume (1 e t volume of gas 
and vapour), and vapour pressure, the volume of vapour which can be 
earned by the gas is readily oaloulated Knowing the vapour density 
and specific gravity of the liquid vapourised, the weight of vapour can 
be oaloulated and from this the volume of liquid corresponding to the 
oaloulated weight of vapour 


The Roma oil, however, oonsists of a mixture of many liquids, and 
the above calculation could not be apphed directly to such a mixture 
Therefore, the first work done on the B&mple of oil was a fairly thorough 
fractional distillation, splitting it up into a number of fractions having a 
boiling point range of 5° C Each of these fractions on partial evaporation 
would yield a vapour phase approximating in composition to the remaining 
liquid portion of the fraction, and a calculation, from the vapour pressure, 
of the volumo of its vapour m a gas would be approximately correct 

The experimental work, therefore, involved a fractional distillation 
of the oil in order to split it up into fractions of small boiling-point range, 
and the determination of the vapour pressure, vapour density, and specific 
gravity of these fractions 

The results of this experimental work are shown in the following table, 
the experimental methods and details being given in the Appendix — 


TABLE I 


Fraction 

Bolling 

Point 

*C 

Proportion 
Present 
in Oil 

V 

180*F 

apour Pn 
of B 

1WF 

•rare Ml 

ereury 

160*F 

t. 

100T 

Vapour 1 

Density, 1 

Lb uor Molecular 

Cub *t Weight 

of Vapour | 1 

at N TP 

1 



Per Cent 





T7T 


1 

Start to 

021 





0 270 ' 

00 


100T 






• 


8 








104 








0 807 > 

110 

4 

110-116 

080 





0 818 

114 

ft 

■TTJFIW 

8 68 

268 


168 

56 

°J2 i 

117 



408 

887 


m 

80 

0887 

117 



108 

108 

181 

107 

36 

0 336 ! 

120 

8 

180-186 

812 

166 


88 

24 

0 J40 | 

186 

0 


ft 86 

188 

81 

06 

10 

0804 | 

130 

■TTH 

140-146 

8 68 

114 

76 

01 


0800 | 

183 

11 


4 71 

104 

00 

68 

jo ; 

0 874 1 

184 

18 

160-166 

6 60 

80 


63 

10 

0 388 

187 

18 


lUBU 

1 76 

60 

48 

17 

0804 ' 

141 

14 

160-106 

0 60 

01 

41 

34 

11 

0408 • 

140 

1& 

■TTntTn 

6 80 

58 

SO 

A3 

11 

0 418 

148 

10 

170-176 

A 78 

66 

40 

31 

11 

0 427 

163 

17 

■TTSTTiW 

VfTW 

48 

S3 

18 

& 

0488 

167 

18 

180-186 

4 20 

1 41 

10 

12 

*t> 


101 

10 

180-100 

886 





0468 j 

104 


160-106 

8 81 





0 404 1 

100 

81 


£88 





wz^jn 

172 

n 

xoo-aio 

8 87 







. 5 

810-880 

8 88 





i 


Battue 

880- 

068 





L 



gptttftO 
Gravity 
•t arc 


om 

0 74ft 
0-748 
0780 
0 748 
0 764 
0 788 
0 701 
0 76ft 
0 760 
0 766 
0-778 
0768 
0 708 
0778 
0788 
0780 
0788 
0780 
0706 
0797 
0808 
0 804 
007 
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Hie other faoton neoeeaary for the oaloulation as to whether the oil 
oan be earned as vapour in the gas are — 

(а) Daily flow of gas — Mr Row's determination of 600,000 eubio 
feet (at N T P ) per 24 hours when the rate is adjusted to give 
460 lb pressure is taken 

(б) Pressure in 8-inoh casing at top of bore — 450 lb per square 

inch noted from gauge 

(c) Pressure in gas strata at bottom of bore — 1,400 lb per square 

inch, estimated by Mr W A Cameron and Mr Ogilvie 

(d) Temperature in 8-uich casing at top of bore — Moan taken at 

100° F 

(e) Temperature in gas strata at bottom of bore — Estimated by 

Mr Ogilvie at 160° P (Temperature at bottom of near-by 
Government oil bore determined by Mr ff A Cameron in 
1920, 180° F) 

Fraction 14 oan be taken for an example of the calculation used for 
each fraction 

For fraction 14 — 

Specific gravity - 0 768 

Vapour density = 0 408 

Vapour pressure at 160° F - 41 mm of mercury 

= 0 79 lb per square mch 
Vapour pressure at 100° F = 11 mm of mercury 

= 0 21 lb per square inch 

At 1,400 lb pressure and 160° F , 600,000 cubic feet (measured at N T P ) 

0 79 

of gas would be capablo of carrying X 600,000 -- 338 cubic feet of 

the vapour of fraction 14 (measured at N T P ) 338 cubic ftet of this 

vapour would weigh 338 x 0 408 = 138 lb This amount stated m gallons 

" 10 r 70S ” 18 g,Uo “ 

Each 000,000 cubio feet of gas in the strata, taking tho pressure at 
1,400 lb and the temperature at 100° K , u therefore capable of containing 
the vapour of 18 gallons of that part of the oil represented by fraotion 14 

A similar oaloulation shoas that the gas, whin tho temperature has 
fallen to 100° F at the top of tho boie and the pressure has fallen to 400 
lb per square mch, would only be capable of containing as vapour 14 8 
gallons of that part of the oil represented by fraction 14 

In other words, if, under the conditions stated, the gas m the strata 
were saturated with the vapours of fraotion 14, it would deposit 3 2 gallons 
of that fraction for each 600,000 cubic feet of gas which came up tho bore 

It is here assumed that there is only gas at the bottom of the here 
If the gas is flowing through a liquid another case presents itself For a 
mixture of such closely related hydrocarbons it oan be assumed that Henry 
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and Ranalt's Laws will approximately hold That is, that the vapour 
pressure of eaoh constituent in the mixed “ oil " will be proportional to its 
concentration m the oil To illustrate the calculation in tins case we will 
again take fraction 14 

Fraction 14 is present in the oil in the proportion of 9 59 per oent 
Its vapour pressure when in equilibrium with the oil at 160° F then will be 
9 09 

Iqq X 41 mm By continuing the calculation exactly as befoie, we And 

that 600,000 cukio feet of gas would carry l 72 gallons of this fraction 
At 100° F , 1 42 gallons could be o&mod 

A similar calculation for each of the other fractions of which the 
vapour pressure was determined yields the following results — 


TABLfc II 


traction 

BoUInfl 

Point 

V 

Proportion 

Present 

In OU 

Gallons of Fraction which 
i could bo held a* Vapour 
by 600,000 Cub *t of 
Gas (Measured as 
NIP) 

Gallons 

Ac toally 

1 Yielded by 
600,000 

Gallons which could be 
held In Equilibrium with 
the Liquid 


1 


At 160-F 

; At I00 # l! 

f ah Ft 

At 160*K 

At 100*F 

5 

115-120 

3 32 

i 

1 063 

1 

0 «2 

2 17 

204 

U 

12fV 12> 

4 03 

638 

43 4 

0 403 

2 17 

1 75 

7 

126-130 

1 01 

47 7 

42 2 

0 103 

0 02 

0 HI 

H 

ISO-135 

3 12 

30 4 

268 

0 312 

121 

084 

9 

H5 140 

1 5 15 

12 2 

1 23 7 

0 6*5 

1 72 

127 

10 

140-143 

J 51 

30 1 

1 24 0 

I o m 

1 07 

UH5 

11 

145-1-30 

471 

1 282 

, 24 0 

0 471 

i n 

1 1 1 

12 

150-16 t 

1 560 

24 7 

21 5 

0 660 

1 137 

1 W 

IS 

155—160 

1 10 80 

21 4 

226 

1 080 

1 2 Jl 

243 

14 

100-186 

0 60 

18 0 

14 8 

0 0 >9 

1 72 

1 42 

15 

106-170 

1 5 10 

; 17 4 

, 140 

0 5 JO 

004 

osn 

m 

170 175 

1 5 7H 

1 16 2 

15 \ 

0 678 

0 04 

088 

17 

18 

175-180 

180-185 

Total 

t 6 05 

| 420 

| 72 45 

i 

i 1 ” 

; i 

i 1 

0 606 

i 

0 5 » 

0 17 


It will be seen that for all the fractions of the oil examined (with the 
exception of fraction 13) the gas in the strata could contain vapours of 
these liquids which would, if the gas were saturated, deposit as the gas 
cooled and expanded on coming to the surface Taking these figures m 
conjunction with the proportion of each 5°C fraction found in the oil 
and the daily yield of oil (about 10 gallons), it will be seen that the gas 
in the strata contains a fairly high proportion of the possible amount of 
the less volatile fractions A proportion of the vapours of the higher 
boiling-point fractions condenses in the bote as the temperature decreases, 
and the condensed liquid absorbs some of the vapouis of the more volatile 
fractions As these fractions condense they flow down to the water, and 
come up with the gas and water when the pressure is released at the top 
of the 3-inch swabbing tube 

The results show that a yield of about 10 gallons per day could be 
quite easily obtained by condensation of vapours from the gas under the 
conditions stated They also indicate that under these conditions the 
“ oil ” exists m the strata as vapour in the gas 
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The work done on this " oil " naturally brings up the question as to 
whether such dear, light oils, which are found m a very few widely 
separated places, are condensates or filtrates Hitherto geologists seem 
to have been oontent to treat them as filtrates, assuming that by some 
unexplained but long-continued process of filtration the heavier asphaltic 
material and the less volatile components of the ordinary crude oil are 
removed, only the volatile and lighter fractions passing on Until lately 
practically nothing was known to the chemists or physicists which would 
support such a contention Lately, however, work on adsorption by silica 
gels has given remarkable separations, which suggest at least possibilities 
if not probabilities of facts being disclosed which might explain at least 
part of the separation of the heavier constituents of the crude oil from 
the lighter constituents 

A much simpler explanation requiring no assumptions of unknown 
or unexplored properties of “ rock ” materials is illustrated bv the work 
just described 

It is recorded in the text books that strata containing crude oil have 
geneially a higher temperature than surrounding rocks which do not 
contain crude oil The methane, ethane, and other gases above the crude 
oil in the sandstone or other porous rock must obviously through long 
contact, be saturated at that temperature and pressure with the vapours 
of every volatile constituent of the crude oil, the lighter fractions of course 
supplying moie vapour 

Being gases, they would travel more quickly through the pores of the 
rock than the liquid As they left the wanner crude oil centre for the 
colder rocks, the fall in temperature would result in the condensation of 
those vapours with which the gas was saturated, until the saturation point 
had again been reached for each constituent at that temperature The 
liquid so deposited would obviously be a clear, light oil practically free 
from the heavier much less volatile constituents It would increase m 
bulk by the dissolving in it to saturation point, at that temperature and 
pressure, of all the constituents of the gas, including the light vapours 

As the gas can obviously pass for a long way from the mam crude 
oil deposit, it can easily convey from that crude oil much light oil in the form 
of vapour, and deposit i>art of that vapour as liquid oil again when and 
where the temperature falls sufficiently 

This fractional distillation action would explain the fact that oil is 
sometimes found lighter on the outskirts of an od deposit The gas 
travelling ahead of the crude oil carries the lighter vapours with it , these 
are condensed by cooling and dilute the crude ml which follows In such 
eases the yield of lighter crude oil is followed by the flow of the heavier oil 
from the centre When a bore penetrates the main oil deposit such a change 
m composition would not be noted 

It is not at all unlikely, m the very varying conditions which prevail 
different petroleum deposits, that in some instances filtration or 
•porption may be a factor m the creation of deposits of light dear oil. 
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li Booms, however, muoh more probable that in the great majority of onion 
ft 1 b the condensation of vapours by the oooling of saturated gases which 
is tiie main factor Such condensation may take place in the rocks, or, 
as m the local case just described, w the bore easing 

The determination of whether a light oil is a filtrate or oondensate 
is of importance to the geologist, as one of the factors to be included m 
forming an opinion as to the possible or probable distance or direction 
of the original crude oil deposit from which the light oil has been derived 


APPENDIX 

The Experimental Methods used in obtaining thf Proper ties of 
the Roma Petroleum oiven above 

Fractional Distillation — A 10- litre sample of the oil was taken for 
fractionation This was distilled from a 4-gallon copper still tiirough a 
fractionating column 120 cm long by 4 cm diameter, packed with J-inch 
Lessing Rings After the fhst fractionation the fractions were systematically 
redistilled through tho same column A<* no breaks occurred in the 
distillation curve, fractions were separated over 5 V boiling point 
range The fractions were redistilled a third and fourth time through 
a column 116 cm long by 1 8 cm diameter, packed with { mch Lessing 
Rings 

The results of those four distillations, togethe r with a standard A S T M 
distillation, are shown graphically in Figure 1 Owing to a leakage m the 
cork at tho bottom of the fractionating column, there was 11 per cent 
loss m distillation 2, as against less than 2 per cent loss in any other 
distillation As the leakage was below the column and occurred over 
nearly the whole range of boiling, it probably did not materially affect 
the proportions of the various fractions obtained 

As the last three distillations did not show promise of much further 
material separation, the results of the fourth distillation were taken as 
suitable for the present purpose These figures, corrected for looses, are 
given m Table I of this paper, page 137, 2nd and 3rd columns 

Vapour Pressure of Fractions — Determinations of the vapour pressure 
of tho fractions at temperatures from about 100 to about 180’ F were 
made, and the results are shown m graph form m Figure 2 

The apparatus used is shown diagrammatically m Figure 3 It 
oonsisted of two barometer tubes, “A” and M B ” 80 cm in length, connected 
by a U tube to a mercury reservoir " C ” The method of closing the top 
of the tubes is shown m the detail drawing The barometer tube and a 
smaller tube " D 11 were drawn down so as to correspond roughly, and then 
ground to a ti gh t joint With mercury placed above the constriction m 
tiie barometer tube and the tube “ D ” seated, there was no leakage of 
mercury into the barometer after considerable standing, and the air was 
effectively sealed off Tube “ B” was water-jacketed 
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In use the reservoir " C " was raised to the level of the top of the tubes,, 
the plug m “ B ” removed, and about 1 o o of the liquid whose vapour 
pressure was to be measured was introduced on top of the mercury in “ B n 
This was then lowered and raised so as to rinse out any liquid left from 
a prow ding experiment After rinsing out thus several tunes, the mercury 
level was adjusted so as to enclose about loo of the liquid below the valve, 
which was then closed and sealed with mercury 

On lowering "C” to the level of the bottom of the barometer tubes 
we now have “A” as a comparison barometer and ** B ” as a barometer 
with about 1 cc of the liquid floating on top of the mercuty The 
difference in level between the mercury in "A” and “ B ” ib measured, and 
is the vapour pressure of the liquid at the observed temperature (subject 
to corrections described later) 

Trouble was experienced with the different fractions owing to their 
containing dissolved gases which were liberated when m the vacuum of 
the barometer tube These of couiae exort a pressure, and have to be 
blown out btfore taking a vapour pressuie reading 

When taking & senes of readings the apparatus was prepared as above, 
and boiling water poured through the water ja< ket , which was closed when 
full of the hot water The reservoir C " and valve were now regulated 
so as to blow out the gasfs which had been liberated from the sample in 
«< jj » The difference in height between the mercury columns in 1 A n and 
“ B ” was now measured as the temperature of the water jacket slowly fell 

Corrections — The weight of the actual oil m ' B " corresponded to 
less than 1 mm of mercury pressure and was neglected The other two 
important corrections are for surface tension effects and for the expansion 
of mercury m the heated column, making it lighter than m column “A ” 
The surface tension effect is uncertain, although by no means negligible 
As, however, on the bulk of the fractions tested it was less than 5 per cent , 
no allowance was made The mercury expansion was corrected for by 
adduig to the vapour pressure measured a quantity equal to (Lx 000818 t) 
where L is the length of the heated column of mercury and t the difference 
in temperature between “A” and “ B ” This correction amounted to 
5 ram of mercury for some samples at 180° F At 100 F it was 
only about 1 mm for all the samples 

The uncorrected vapour pressure results are shown m Figure 2 
The corrected pressures used in the calculation are shown in Table 1 

The vapour pressure of fractions 1 to 4 were not determined, as they 
were present in the oil in suoh small proportions The fractions above 
18 bad such small vapour pressures that they could not be satisfactorily 
determined by the method described 

Accuracy — The apparatus and the method of working were not 
designed for a high degree of accuracy Water, with its accurately known 
vapour pressure, was used for checking the apparatus and method of 
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working In these control tests with water the greatest variation noted 
from the recorded standards was 5 per cent With some of the oil fractions 
the working error would probably be a little greater than with water In 
the higher fractions where the vapour pressure is only a few millimetres, 
the working error of this apparatus and method would be appreciably 
higher than 5 per cent As, however, sufficient information was being 
obtained from the other fractions, and as considerable time would have 
had to be spent in getting together and testing the necessary apparatus 
for the accurate determination of the vapour pressure of these higher 
fractions without anv adequate return from the extra mfoimation gained, 
it was decided to go no further with these determinations Further results 
obviously could not materially affect the conclusions drawn from these 
experiments 

It is to be remembered that the vapour pressures were not made on 
a liquid whioh was a pure definite chemical compound with a constant 
boiling point, hut on a mixture of liquids .covering a range of 5°C m 
boiling points The results obtained in these circumstances must depend 
somewhat on the manipulation 

Vapour Density of Fractions — The method adopted was the modified 
Duma's method in which the flask containing the vapour is not sealed 
prior to weighing A narrow tube which was drawn out to a fine top was 
sealed to a glass flask of about 120 o e capacity The volume of the flask 
was determined by the weight of water winch it contained 

In making a determination a volume of about 10 ce of the fraction 
whoso vapour density was being determined was introduced into the flask, 
which was then immersed almost to the top in a glycerine l>ath at from 
20 to 30°C above the boiling point of the liquid When vapour ceased 
to emerge from the flask it was withdrawn from the bath, quickly cooled, 
washed, dried, and weighed As air enters the flask when the vapour 
condenses, there is no necessity to make a buoyancy correction The weight 
of vapour fill mg the flask, the temperature and pressure (atmospheric), 
and the volume of the flask being known, the vapour density is easily 
calculated 

Table I shows the vapour density in pounds per cubic foot at N T P 
and the corresponding moleoular weights of the fractions 

Specific Gravity of Fractions — This was determined by the usual method 
of weighing a plummet in air and then in the liquid The spwifie gravities 
are shown in Table 1 
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Figure t — Vafocb Phkssubb* or Fractional Distillate? or Roha Oir 
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The Brisbane Tuff. 

By Mrs C Briggs 
Plates VIII and IX 

(Communicated to the Royal Society of Queensland by Dr W H Bryan t 

29th October , 1928 ) 
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I —INTRODUCTION AND PREVIOUS LITERATURE 

The Brisbane Tuff is the name given to the rock, composed mainly 
of* pyroclastic material, which occurs at the Imse of the Ipswich Senes of 
Upper Tnassie ago m and around Bnsbane 

Several references have been made to it by tarhtr workus but the 
majority of these do not descritw it in any dttail but ramh note its 
existence 

The earliest itftrcncc to what wo now know as the Brisbane Tuff was 
made by J fl Wilson 1 m 1856 m his Notts on the Geology of the Neigh- 
bourhood of Sydney, Newcastle and Brisbane ” in which ho wrote 
“ Traversing the town of Brisbane, theie is a huge dykr L**cJ of ftesh- 
coloured porphyry, containing crystals of quart/ and felspar and many 
fragments of the slate rock through which it has been erupted These 
fragments show no indication of having been fused or altered The dyke 
is 200 ft thick , it rises up between the slates and is paiallel to them m 
direction and dip ” 

W H Rands,* m 1887, in his report accompanying the geological map 
of the city of Bnsbane and environment referred to the occurrence of a 
rock running north and south through Brisbane This, as we have seen, 
had formerly been regarded as a porphyry, but Rands aftei a study of its 
megascopic characters definitely classed it as a volcanic ash He also 
referred to its stratigraphical position at the base of the Ipswich Measures 
and to its use as a building stone 

1 Q J O S . vol xu, 1850. p 288 

■ Kands'i Report acoumpHnying the Goulogical Map of Brisbane Geol Burv 
Qld Publ No 34, 1887, p 1 
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In 1888 Dr R L Jack/ m his paper 41 On Some Salient Points in 
the Geology of Queensland, " notes the outerop of a series of " ashy 
sandstones ’’ at the base of the Ipswich Goal Measures oontaming oaibomsed 
and sihoified wood, to be seen m Brisbane resting unoonformably on the 
Brisbane Schists The same writer 4 m 1892 added that at Ann street, 
Brisbane the rook dips at 18 deg and is separated by 31 m of light 
and dark coloured shale from the older micaceous schists which the shales 
overlie unconformably 

Dr E O Marks in 1911 B published a papei on the 44 Coal Measures of 
South east Moreton ” In this ht stated that a bore was put down at Mona 
Park through 27$ ft of tull, and was overlain bj shale at a depth of 470 ft 
He stated further that “the occurrence of volcanic tuff in the bore at 
Mona Park is thus of more than mere geological interest for tuff is known 
to be at the base or near the haw of the Coal Measures and it now seems 
probable that it extends beneath the system over the whole area between 
Logan Village and Brisbane " The Coal Measures of the Broadwater, 
Tingalpa area, and of the coastal area of South east Moreton are generally 
associated with tuff ” Accompanying Marks's rejK>rt is the most recent 
geological map of Brisbane 

In his papei on the Volcanic Rocks of youth eastern Queensland 
Professor Richards 4 gave a concise petrological description of the Brisbane 
Tuff 

Dr A B Walkom, in 1918, 7 in his 4 Geology of the Lower Mesozoic 
Bocks of Queensland,” referred to the Brisbane Tuff as 11 a rock probably 
of volcanic origin although there is no indication of its source, resulting 
from the deposition of volcanic ash of an acid nature over a long narrow 
area in the vicinity of Brisbane ” 

The most detailed description of the Brisbane Tuff is to be found m 
Professor ii C Richaids’s* paper on 44 The Building Stones of Queensland/ 1 
published in 1918, which deals briefly with its megascopic and microscopic 
characters, and at considerable length with its value as a building stone 

Mr B Dunstan, m 1920/ in an introduction to Sahni's paper on 
4t Petrified Plant Remains of the Queensland Meso/oio and Tertiary 
Formations, gave a short account of the stratigraphical position of the 
tuff, and remarked on the great abundance of the peliified woods and the 
position w'hich they occupy relative to the tuff 

Mr C C Morton, m 1922, 10 in an article on * The Coal Prospects of 
the N&rangba District,” noted that in Portion 30 of the Parish of Whiteside 

1 “ On Some Salient Points in the Geology of Queensland,” p 8 
4 “ Geology and Palaeontology of Queensland and New Guinea,” by Jack and 
Ethendgo, p 321 

1 “ Coal Measures of South east Moreton,” Qld Geol Surv Pub No 225, p 15 

"PRSQ 1016, p 145 

T Proo Linn Soo NSW 1018, p 48 

•PRSQ 1018, p 137 

* Geol Surv Qld Publ No 867, p 1 

14 Qld. Govt Mining Jour May 1022, p 4 
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there is an extensive exposure of the rhyolite agglomerate and tuff which 
thereabouts forms the base of the Coal Measures and is probably the 
equivalent of the Brisbane Tuff 

Mr 0 A Jones, 11 in the appendix to hu paper on “ Tht Tertiary 
Deposits of the Moreton District," has described a volcanic tuff which 
in thin section closely nsembles the Brisbane Tuff although in the hand 
specimen the rock resembles that found in tht (Tiermside and Aspley 
districts more closely than the typical rock found neaier to Brisbane itself 

This tuff, which outcrops at Mount Crosby is only about 4 ft thick 
and grades into a compact tuffaceous shale, but it appears to oeeupv the 
same position relative to the Ipswich beds as the tuff docs in Brisbane 

In 1927 Professor H C Richards and Dr W H Bryan published 
a paper on 4 Volcanic Mud Balls from the Brisbane Tuff ” l# The outcrop 
deecnbed was at Castra, on the right bank of 'I'ingalpa Greek, about 12 
miles KSE of Brisbane Since the publication of this paper several 
specimens very similar to those obtained from this outcrop have been 
found at Aspley 

II— FIELD OCXTUIUIENCE 

The Brisbane Tuff, as previously stated, outcrops within the city 
of Brisbane itself, and most of the previous refinances include results whioh 
have been based on a study of these outcrops, that at the intersection of 
Ann and Gotha streets m particular having attracted the attention of 
several geologists 

It was not until Marks connected up the isolated outciops in 1011 
that the extent of the senes was indicated His map shows that with one 
exception all the outcrops are confini'd within an area of 80 square miles 
Since then the tuff has been found in seveiol othtr localities 

The main outciop extends for about 15 miles in a direction K 30° W 
It has been traced continuously m a northerly direction as far as Aspley, 
where its boundary becomes indefinite owing to the presence of overlying 
alluvial material Further noith it occurs as a few isolated outcrops, the 
most northerly of which is at Narangba, which is 4 miles from Aspley 
Passing southward through Brisbane the main outcrop bifurcates, the 
southern limit of the western leg being at St Luua and that ot tlu eastern 
at Coorparoo 

The width of outcrop is at its greatest about f mile, but w thioughout 
most of its length considerably leap than thus In the \icimtv of its greatest 
width, the greatest vertical section (about 100 ft ) is exposed But this 
is not a maximum thickness, for the base in most eases is not shown Thus 
the cliffs at Kangaroo Pomt, composed wholly of tuff, but about 100 ft 
high, but the line of junction with the Brisbane Schist is out of sight and 
below the level of the Brisbane River Above Collin’s whanes and at 
Leichhardt street and in several of the quarries good vertical sections of 

11 Proc Roy Soc Qld 102b, p 43 
» Proc Roy Soo Qld 1027, p 04 
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the material can be seen, but except m a few oases, as at Campbell’s Quarry 
4 (Albion), Boggo road, Belmont, and Gotha Btreet, the junction is not 
above the surface In a few localities the dip and width of outcrop are 
known and the thickness may be calculated For instance, at Belmont 
the width of outcrop on either side of an anticline oan be seen and this 
gives a total thickness of about 300 ft At Boggo road the thickness has 
been determined as approximately 100 ft 

In the mam outcrop there are one or two sections which show clearly 
the relationship whioh exists between the tuff and the associated beds 
A vertical section at Ann street 11 showed the following conformable 
succession from the bottom — 

(1) A few feet of carbonaceous shale , 

(2) A hardened band of tuffoceous material about 1 ft 6 m in 

thickness , 

(3) The main mass of the tuff about 15 ft m thickness covered 
by a thin layer of soil, the whole resting unconformably on the 
Brisbane Schist 

Near the Cluldrcn’s Hospital is to bo seen a similar section to that at 
Ann street, differing from it only by the presence of a conglomerate in 
place of the basal shales 

Walking across the beds on Boggo road the following succession is 
passed over — 

(1) Brisbane Schist, 

(2) A few feet of shale containing fossil wood 

(3) True tuff, which ib here highly sdicifiod , 

(4) A senes of very striking conglomerates containing huge boulders 
of quart7ite , 

(5) Tuffaceous sandstones and Bhalcs 

This occurrence of fossil wood lietween the Brisbane iSchists and thi shales 
is very characteristic and as Mr Dunstan pointed out, serves as an 
indication of proximity to the junction lme between the Brisbane Schist 
and the Brisbane Tuff When pnsciit, the conglomerate mentioned alwve 
serves a similar purpose for the determination of the upper limit 
Unfortunately this is not always present and the lithological change is 
often so gradual that it is very difficult to make any lme of demarcation 
as to the upper limit of the tuff 

A small section which shows how the tuff may thin out between the 
Brisbane Schist and the Ipswich Coal Measures is to be seen in Campbell’s 
Quarry at Albion Here the schist foirns the base Above thiH are a few feet 
of very much altered tuff, and resting on this again are the Ipswich 
Measures Nowhere is the dip of the tuff very steep, this being an indication 
that very little movement has taken place Bmce the material was laid down 
The maximum dip bo far determined is about 20° Although the tuff is 


11 Thu section is no longer exposed. 
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conformable with the shales below and above it, and was probably laid 
down under similar conditions, it shows little evidence of stratification 

Although the above remarks refer to the mam outorop only, they 
are generally applicable to the whole area An outcrop which may be 
regarded as a continuation of the main mass occuis at Tamgmdi Its 
exact extent is difficult to determine owing to the presence of alluvial 
material which covers a considerable portion of the area Of the other 
outcrops that which runs through Belmont in a direction similar to that 
of the main mass is the largest The material found here is similar to the 
white tuff found at Collin’s wharves About a mile to the cast of Belmont 
are two outcrops with their greatest length in a dnection at right angles 
to the two main outcrops About f l miles to the south of these and in a 
direct line with them is a veiy small aica of tuff at Lnganlea Although 
there is no tuff on the surface between the latter and former outcrops, 
it is quite likely that it occurs below the ground -level over quite a large 
part of the area Bores have been put down at Mona Park and tuff has 
been found between the Brisbane Schist and the Ipswich Measures at a 
depth of over 400 ft A further small isolated outorop occurs at Castra 
Near Mormngsule there is a small outciop of the characteristic tuffaccous 
material m the nature of an mlier within the Ipswich Measures In the 
railway cutting a few >aids from th< quairy a d< finite junction between 
the Brisbane Schist and the Ipswich Coal Measures can Ik seen, the tuff 
being present only in the form of boulders in the conglomeiate The 
thickness of the tuff here is evidently not veiy gicut, as the quairymen 
report having found shales at no great depth below the present road-level 

To the south of this theie is an outorop near White’s Hill. The material 
here is not as characteristic as that at Momingside and its exact extent 
is not determinable 

III — PETROLOUTCAL CHARACTERS 
(A) Megascopic Charactfhs 

The Brisbane Tuff is a truly fragmental ro<k, being composed of 
tuffaceous material of an audio nature with included lock fragments 

(a) Arrangement and Nature of Iruhatovi 

There docs not appear to tie a persistent regulantv in the arrangement 
of inclusions In some cases there is no definite arrangement, while in 
others then, is a distinot tendency towards parallthsm The latter ih often 
exhibited by the soft, powdery spots which occur in the pink variety, 
reference to which will be made latei A linear airangunuit of small diusy 
cavities into which small quart/ crystals have grown is noticed in some 
of the material from Bowser and Lever’s quatrv at O’Conneltown These 
represent replaced fragments of schist 

Fragments of igneous rock can sometimes be seen in the hand specimen, 
but it is often difficult to determine whether this material is really a foreign 
inclusion or part of the original igneous mass Those inclusions which are 
seen are of an acid nature, quartz and felspar being the only determinable 



162 


PROCEEDINGS OF THE ROYAL SOCIETY op QUEENSLAND 


minerals There have the same characteristics as those m the ground- 
mass, but the felspar is sometimes more weathered 

One or two specimens show inclusions of a dark-green rook which 
is apparently igneous in nature and m which decomposed felspars are 
abundant 

The fragments of schist owing to their dark colour and typical cleavage 
are easily distinguished The} generally resemble the local schist very 
closely and usually show no evidence of being waterwom In some oasea 
the\ have been altered subsequent to molusion to a senoitio mass, and as 
indicated above have sometimes been replaced by silica The slate inclusion 
from Momingside may be a variant of the schist, and like the schist no 
minerals can be distinguished The inclusions vary largely in size, although 
in the city itself thtv aie remarkably small and of fairly even size At 
Momingside they are much larger, the greatest being about 6 in square, 
and at Bowser and Lever’s quarry at O’Conneltown some fragments approxi- 
mate to this size A ver\ common inclusion is that of email fragments 
of chert which as a rule measure only approximately \ in in diameter 
Occasionally larger fragments arc found at Windsor, where the largest 
seen was about 5 in in diameter 

Minerals Present — 

These may be considered under two headings — 

(1) Those which can be determined in the fragments , 

(2) Those which lielong to the ashy material 

In dealing with the former a short account of the nature of the inclusions 
themselves will be givon 

As the rock is composed mainly of ashy material one would not expect 
to find many minerals in crystalline form, the only recognisable individual 
minerals being quartz and felspar 

Quartz — This is generally in the form of blebs which never exceed 
in in diameter, and are < hdractensed by their translucency and freshness 

Felspar — The felspar on the other hand generally occurs m elongate 
crystals, white m colour, opaque and very often much altered to a pale- 
green decomposition pxoduet And kaolin 

The presence of iron is indicated only by limomte s tamings most 
probably of foreign origin 

( 6 ) Bedding and Stratification 

The most characteristic feature of the tuff is its uniformity and lack 
of bedding The compact character of the senes as a whole seems to have 
been induced for the most part by the deposition of siliceous material from 
percolating solutions, which may have had the same ongin os the tuffaceous 
material itself The general umfonmty of silicification does not suggest 
injection but rather downward percolation of such solutions There seems 
to be an increase in silicification as we pass northward from Brisbane, but 
no such generalisation can be made regard mg any other part of the outcrop. 
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In some oases, as at Leichhardt street, mlioiflcation has increased 
with depth Here may be mentioned a mare highly siliceous and compact 
band of material varying from about 2 ft to a few inches m thickness, 
lying at the very base of the tuff This band is sharply differentiated from 
the rest of the tuff, so muoh so that it has been thought by some to represent 
not a tuff but a rhyolite flow It differs further from the material above 
m not containing fragments of schist, fossil remains, or carbonaceous 
material in any quantity Its occurrence as a thin sheet fairly uniform 
in thickness does suggest a rhyolite flow, but on the other hand the absence 
of fluxion structure and the marked similarity in microscopic structure 
to the overlying material suggests that it is truly tuffaoeous material which 
has become hardened by the percolation of sihoeous solutions 

Professor Richards 14 in speaking of this particular band says “ It is 
notioeabln however that this band is best developed when the overlying 
tuff is most silicifled and it is highly probable that it represents a layer of 
tuff at the bottom which has received on extra amount of silicifloation 
owing to the percolating solutions being held up by the impervious 
underlying shale band ’* In some cases small bands of this silicifled material 
give an appearance of stratification, but these are probably veins or cracks 
which have been filled up with the siliceous material or parts of the rook 
in which replacement has taken place 

Again, it has been noted in a few instances that m the upper levels 
of the tuff a banding is induced by weathering The marked character and 
regularity of this, particularly in one specimen, gives the rock a stratified 
appearance This was found at Kangaroo Pomt, although probably not 
*» s%tu as it differs considerably from the typical rock of this locality The 
bands, which are roughly parallel, vary in width from T \y m to 2 m and in 
colour from pale mauve to deep purple 

Colour — There is great \anety in colour, Although perhaps pink is 
predominant ; white grev, green, brown, and all shades of purple also 
occur, the colour varying with the amount of iron and manganese oxides 
present and their state of oxidation No one variety is confined nocessanly 
to any one area, for in most cases we find two or more colours in dose 
proximity to one another The colour is generally evenlj distributed 
throughout the specimen itself, except in the case where limomte staimngs 
are present 

The colour of the rock is of great importance, since it serves as an 
indication of its weathering properties Tne pink and white varieties appear 
to be the most stable, but some of the pink material has a senes of soft 
white powdery spots, the larger of whioh seem to have a tendency towards 
parallelism These may represent weathered inclusions, but their outline 
seems in most cases to be rather indefinite, and in no case has a transition 
stage between an inclusion and the powdery material been observed 


14 Proc Roy Soc QJd 1916, p 146 
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Further, small nhoeous partioles resembling those of the main mass are 
generally found m the powder It seems more likely that these patches 
are the result of differential weathering of the tuff itself The more sihoiiied 
material is generally white and more stable on account of its low iron 
percentage As the sihcrfication has been rather irregular, such white tuff 
is somewhat confined in different areas The grey tuff is limited to the highly 
siliceous band at the base of the senes 

Brown oolounng, except as a surface coating, in found only in very 
weathered material The green tuffs as a rule weather badly, the paler 
green varieties decomposing into a whitish shaly material which slakes 
easily On the darker green varieties a dark coatmg forms which weems 
to protect them from further decomposition This may be seen in progress 
in the O’Conneltown and Windsor q names, particularly in the former 

( 6 ) Microscopic ('haracteis 

After the microscopic examination of slides from various localities 
one is struck by the uniformity of the tuff in texture and composition 
With the exf ejition perhaps of the material from Boggo road, and the lower 
siliceous band, tho sections differ \cry little The following description 
is given as the result of tho study of some twenty-four Hbdes made from 
rock taken from tho more important outcrops The typical tuff wsunlo 
be composed of a light brown base which generally appears very much 
altered and is for the most part isotropic In this are set ciystals of quartz 
and feisjmr, and inclusions of foreign rock material the character of which 
can generally be determined 

The original glassj structure can often be seen, and is particularly 
well dev< loped m some of the sections of material taken from Bowser and 
Le\er’s quarry at Mormngaide This warrants Pirsson’s name Vrtno Tuff " 
being applied to this roc k Some of the inclusions show a linear arrangement 

The structures within the inclusions are not always easy to doteofc 
The schistose structure so easily seen in the hand specimen cannot be 
determined under the microscope In some of the igneous rocks a structure 
resembling microperthio is developed As the character of the quartz and 
felspar in both the base and the inclusions appear to be the same, a detailed 
description of them will be gi\en when discussing the fragments of igneous 
rocks There is a complete absence of feiro magnesian minerals, the presence 
of iron being indicated only by limomtc staining, which in some cases may 
be derived from a foreign source 

Schists — These are only very small and the only basis for terming the 
majority of the schists is their shape and colour They are generally dark 
m colour and more or loss elongate 

Cherts , QmrtzUe , etc — Some of the sections show numerous black, 
opaque fragments which may possibly be charcoal, but more probably 
represent foreign rock material suoh as cherts, quartzites, etc 



THE BRISBANE TUFF 


155 


Igneous Rock — 

These are abundant, and seem to consist of quartz and felspar which 
are sometimes set in a glassy base 

Quartz — This is generally very fresh, often with numerous inclusions 
of felspar other minerals too small to be distinguished, and air bubbles 
The crystals are often very much corroded Except where corrosion has 
»takcn place the outline is sharp most of the fragments being triangular in 
shape These fragments vary in sire but the largest does not measure 
more than one millmutre across A striking feature of the quartz is the 
absence of cracks 

Felspar — There are at least two varieties of felspai present 

Orthoclase occurs m roughly rectangular crystals generally with one 
well-developed cleavage and always highly decomposed, alteration taking 
place along the cleavage lines This often gives tho effect of intergrowth 
when the section is placed between crossed nitols The alteration seems 
to be mostly to kaolin, there being no trace whatever of secondary mica 
in any of the slides A c haractenstic of this felspar ih the comparative 
absence of twinning This may be only apjiarcnt, as the twinning could be 
easily masked by alteration Some of the fnsicr crystals show simple 
twinning 

Very few inclusions are seen, but these again mav lie easily masked 
by alteration Murographic intergrowth of quartz and felspar occur, a \ cry 
good exdmplc of which ih seen in a section taken from Morningside Theie 
does not appear to be* any orientation arrangement of the long axes of the 
crystals There is present in much sm&llti quantities a fclsjiar showing 
multiple twinning, which has an extinction angle, coi responding to that 
of Andennr One or two fclsymrs seem to show a continuation of Albitc 
and Pencline twinning, but as the crystals themselves arc so small and the 
twanmng itself is on such a small scale it is difficult to state whether this 
is microclme or one of the Plagioclase senes These felspars, too, show 
variouw degrees of ilteiation There are no other distinguishable minerals 
present in these inclusions, and the complete absence of fcrro-magnosian 
mmuals suggests that the rock is denved from material of a \cry acidic 
nature 

The rock is commonly known as porphyij” and lias at different 
times been referred to as an ashy sandstone, M 11 traehytu tuff,” and 
latterly as a " rhyolitic tuff ” Its pyroclastic natuie was recognised by 
W H Panda as early as 1887 

The chemical analysis as determined by Mi fi R Patten, of the 
Agricultural Chemists’ Laboratory, shows that the rook is decidedly acid 
in nature and most closely resembles some of the Tertiary Rhyolites of 
South eastern Queensland 

In the light of a oombined megascopic and mieroscopio study, the 
rook then merits the name “ Rhyolitic Tuff ” 
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IV— CHEMICAL CHARACTERS 

Comparison or Analysis or Brisbane Tory (1-3) wi t h other Local Ionhous 
R ocxs (4-8) and with ths World’s Average Rhyolite (0) 
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(1) Brisbane ruff, Bowbct *nd Leier s Quarry 

(2) Alkali run tent of Tuff obtained from C ollln ■ Wharves 

(3) Alkali content of bard band of Tuff at base of cliff at ColUu a Wharves 

(4) Typical Fink phaaa hn umera Granite 

(6) Fmofloera Building btoni 

(6) Typkal Grey phase Enoggcra Granite 

(7) Granite, Stantliorpe 

(A> BhyoUtc, Kale 

(®) Average Bhyollte, i)al\ 

The first throe analyses were earned out by Mr Patten, of the 
Queensland Agricultural Chemists’ Laboratory The others have been 
added to the list for the purposes of oompanson 

The analysis of the Brisbane Tuff shows a very high silica percentage, 
thus the rock is distmc fcly at id in nature The iron percentage is 
exceptionally high for an acid rock, but port of this has probably been 
derived from the foreign matt ml present The variation in the alkali 
content, as shown bv the three analyses made, is very striking The tuff 
from which the analysis was made at Collin’s wharf is decidedly more 
siliceous than the average niateiial, but that would not altogether account 
for the extremely low alkali content 

Except that they all have a high silica percentage, they do not resemble 
the analyses of the granites from Enoggtra very closely, but they may 
better be compared with that from Stanthorpe Hero the alkali contents 
more closely correspond, and while the iron is higher in the tuff the silica 
is slightly higher in the granite { 

Analyses of rhyolite from Esk and of the average rhyolite composition 
as detei mined by Daly show that the rook resembles these more closely 
than the granites of the Brisbane district 

V— INCLUDED PLANT REMAINS 

Fossil wood is very plentiful in the shales immediately below the tuff, 
but it seems that there is not a great abundance actually included in 
the toff 
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(1) At Momingside aji equisetaceous stem fragment about 0 in 
long showing eight nodes and seven complete intemodes was found The 
internodes vary in length from 7 m to 1 2 ip Some of the wood has 
been preserved, but after exposure to the air this is rapidly decomposing 
to form a brown powder, and therefore cannot be easily handled Where 
stnations can be aeon they appear to be continuous through at least two 

* adjacent nodes On account of its fragmental nature an exact deteimination 
of the genus cannot be made It certainly belongs to the family of 
Equise tales, and may be PhyUotheca or Schtzoneura , the latter of whioh 
is more commonly found m the Lower Mesozoic strata of Queensland 

This fossil, which has been exhibited at a previous meeting of the 
Royal Society, is preserved in a highly sihcifled tuff 

(2) At the Windsor Council quarry there has been uneat thed a charred 
tree trunk This material shows the typical wood structure, particularly 
on heating in the air, whan it turns white 

In the University of Queensland Geological Museum there are 
specimens showing fragments of charcoal and sihcifled wood actually 
included in the tuff 

In »o\ oral cases wood has been found in close proximity to weathered 
tuff, and it seems quite likely that in some instances such has originally 
been included in the tuff Much fossil woods as are found \n ntu occur near 
the base Those tree trunks and hmbs which have been found both m 
the tuff and underl\ ing shales seem to he with their long axes appioxunately 
horizontal 

Sahm described and named several fossil woods sent to him from 
South-eastern Queensland, but the only one of these belonging to the 
Tnasgic is Cedroxylon bnsbanense, which was found near Buggo road The 
detailed description of this may be seen m Sahm’s paper already cited 

VI— AGE AND ORIGIN 
Age of the Tuff 

The conformity which exists everywhere between tho Brisbane Tuff 
and the Ipswich Senes indicates that there has been praotically no tuno- 
broak between their deposition 

There are many sections which show this relationship between the 
tuff and the rooks below it, but that at Ann street is worthy of special 
mention 

Tho fossil evidence is not sufficient to assist m tho exact determination 
of the age of the Brisbane Tuff, and tho held evidence thus indicates that 
the matenal which formed the tuff was extruded not later than late Tnassic 
and not earlier than earlier Tnassio times 

Origin 

That the matenal is of a volcanic nature has already been established 
The problem of origin and mode of deposition, however, is one not easily 
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solved, evidence being rather insufficient and in some instances confusing 
Nevertheless, there are a few significant facts which may assist in the final 
solution of the pioblem 

(3) There is a marked uniformity in the size of the inclusions and 
in the nature of the ash itself The former are generally small, the only 
localities where fragments over £ inch in length have been found being 
at Momingside, Windsor, and O'Connoltown, where the largest was only 
5 in square These larger inclusions occur near the base of the tuff 
It is significant that where the lower more siliceous band occurs it is 
particularly free from inclusions of schist, although slaty cherty and 
rhyolitic fragments are fairly common These, however an small and 
generally rounded or subangul&r 

(2) Mr Dunstan 15 states that ‘ volcanic outbursts at tbf lieginmng 
of the Tnassic formod a very thick deposit of (lust and ash o\ 1 1 the valleys 
and hills of the Brisbane district, and the timbers growing on the shale 
and the schists at that time wire enveloped and destiovid by a great 
thickness of this dust The deposits Mere evidently not laid down as mud, 
as the tops of the hills were as thickly covtred as the bottoms of the valli ys, 
whde in addition fiagmcnts of charcoal at the base of the tuffs, quite 
unchanged even after such a length of time give evidence of the burning 
of some of the timber while its envelopratnt was taking place The exterior 
portion of the trunks of the trees which have been charred bv fire have 
not been fossilised, but, where the wood has not been burnt and evidently 
covered over while green, the hot percolating waters cauying m solution 
silica derived from the minerals in the volcanic eje< taraenta have 
subsequently silicified the cells of the wood ,f 

It may be significant that charcoal and fossd woods do not incur m 
the lower more highly sdicifitd band of rock, and that where they do occur 
m the mam mass of the ro<k the lower l>and is conspicuously absent 

(3) The shape and direction of the outciops might lead one to suppose 
that the tuff was laid down in what constituted the valleys of Tnassic time 
If the suggestion of E O Marks, that the tuff had practically the same 
distribution as the Ipswich Measures in this area, is correct, the shape of the 
outciop would lie of no significance Evidence fiom the bores which have 
been put down tend to support the suggtstion, but theso he on the same 
line as the mam outcrop, so that such evidence is not conclusive 

There is no direct indication of the centre of eruption of this tuffoceous 
material within a reasonable distance of its outcrops The uniformity 
of the maternal suggests that the source of oiigin was approximately at the 
same distance from all points on the outcrops This, together with the 
fineness of the material and the absence of coarse volcanic ejoctamenta, 
would suggest that the source was not very close to the present outcrops 
Certainly the material was not transported any distance by water, for the 
included fragments are angular, there being a conspicuous absence of 
rounded pebbles m the mam mass of the material At the same time some 


w Introduction to Sahni ■ paper. Coot Surv Qld Fubl No 267, p 0 
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of the cfyerty and rhyolitic inclusions found in the more highly sihoified 
' ‘ lower band " are distinctly rounded and subangular 

We know that m Tnassio times there was an extension of the present 
land mass to the east, and as there is no tiace of a centre on the land at 
the present it might be assumed that the centre is now below sea-lovel 
The association of the '* lower band ” with the underlying shales 
favours the suggestion that it was laid down under water The absence 
of large fragments and the rounded character of the cherty rhyolitic 
inclusions is also in favour of such a suggestion 

It has been stressed above that charcoal or fossil wood in the tuff is 
not paiticularly abundant, and that its occurrence is rather local The 
presence of fossil wood in quantity m the underlying shale is evidence of a 
heavily wooded land surface If the tuff were deposited wholly on such 
a surface it seems that fossil wood or charcoal would lie much more abundant 
than it actually is, and that there would he much more evidence of fossilisa- 
tion and charring tn stla than is obvious Most of the c hamd wood actually 
in the tuff is fragmental, and where trunks ot limbs occur these aie always 
m a prone position 

From the evidence it seems that the tuff was laid down on land surface, 
the continuity of which was broken by a scries of small freshwater lakes 
These' may have icprc sente el the youthful stage of tho lake system in which 
the Ipswith Measure** were subsequently deposited In them possibly the 
moio highly silicified tuff was deposited contemporaneously with that 
deposited em tho land surface, anel that the silica-charged water subsequently 
caused the extra silicifk ation 

VII —RELATIONSHIP TO OTHER IGNEOUS ROOKS 
In general there seems to have been a dearth ol volcanic activity 
during the Triassic period, but the late Paleeozoic era was characterised 
by worldwide movements and intrusions on a very large scale, which latter 
are represented m South-eastern Queensland by the gramtic masses at 
Stanthorpe and Enoggera, etc Subsequent to these were intruded a senes 
of dykes which may be seen in and around Brabham, especially in the 
immediate viomity of the Enoggera mass The Stantliorpe and Enoggera 
masses were intruded probably at the close of the PaLno/oic or at the latest 
in the early Mesozoic era, and were followed by the deposition of a senes 
of volcanic tuffs probably m late Triassic tunes Is then' anv genetic 
relationship between tho Brisbane Tuff and the carlur intiusions > 

Foi some years there has been a general l>elief that there mav lx* some 
auoh connection Thus 18 Mr L C Ball, in his 4 Notes on Indooroopilly,” 
stated that “ if the Brisbane Trachytic tuff could be connected with the 
dyke at Indooroopilly we might be in a position to decide on tho period 
m which deposition took place, but the necessary petrological work has 
not yet been done ” 

The foots that no source of the tuff can be found, that the granite, 
rhyolitic dykes, and tuff are similar in chemical composition m that they 


18 Old (Jovt Min Jml 1920, p 266 
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are all acid and that they occur in somewhat dose proximity to one another, 
would lead one to seek a connection between them Inclusions of rhyolituv 
material very similar to that of the dykes are found in the tuff, but there 
is no trace of any fragments of the granitic senes 

Some of tbe aphtio dyke material resembles the more highly sriioified 
tuff very closely m appearance When examined under the microscope 
the rhyolitic inclusions resemble very closely the true dyke material , 
although the actual felspars present ui the latter have not yet been 
determined 

It in interesting to note that andesme is the only plagioclase felspar 
which has been determined m the tuff, and Dr Brvan states that andeone 
is very plentiful in the grey phase (hybrid rock) of the Enoggera Granite 


A consideration of all the tvidencr points to the following chronological 
order of the rocks in the Brisbane district — 


Upper Tnassic 


Late Paleozoic 


: Lacustrine Deposits 
< Pyroclastic Sediments 
l Lacustrine Deposits 


f Hypabyssal Intrusions 
\ Plutonic Intrusions 


Coal Measures 
Tuff 

Shales and Conglomerates 

{ Porphyntic Series 
Rhyolitic Senes 
Enoggera Granite 


It has been proved that there are generally three distinct phases of 
igneous action, their respective ohoractomtics being (l) volcanic extrusions 
followed by (2) large plutomc intrusions, which in turn are followed by 
(3) minor intrusions But Harker 17 points out that 1 there has been in 
several past periods a final reversion to the extrusive phase of action 
following what we have regarded as the normal cycle of earth movements 
and divided from it by a considerable interval of time This recrudescence 
of vuloanioity has always been relatively feeble and has operated within a 
much restricted area or broken out in a few isolated centres ” In South- 
east Queensland these phases may all be recognised, but the earliest 
extrusive phase (which may be represented by the vulcanic Permo- 
Carboniferous rocks of the Silverwood district) is absent in the Brisbane 
area The above chronological table shows the Enoggera granite, 
representing the large intrusive phases and the dykes of porphyntic and 
rhyolitic material, as the representative of the third phase Separated 
from these by a considerable space of tune there ib the Brisbane Tuff, which 
may perhaps be regarded as the result of this later smaller phase of volcanic 
action 


Professor Sir Edgeworth Davul says “ lu New South Wales there 
is a considerable development of more or loss fine volcanic tuff in the lower 
division of the Triassio known as the Norabeen stage These tuffs are 
distinctly basic in character and like the lava of the Permo-Carboniferous 
contain metallic copper Through redistribution in water the tuffs have 
passed into the characteristic chocolate shales so well known at Long Reef 


11 Harker, 1 Nature! History of Igneous Rocks " 
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End Narabeen " But these rooks are very different in character from the 
Brisbane Tuff. Indeed, the Brisbane Tuff resembles more closely m both 
megascopic and microscopic characters some of the Tertiary volcanic ashes 

Since voloamo activity in Triasaio tunes throughout the world was 
comparatively rare, the Brisbane Tuff attains an added interest and 
importance 

Vni —ECONOMIC VALUE 

It was not long before the residents of Brisbane realised the economic 
value of the Brisbane Tuff, commonly known to them as porphyry, for as 
early as 1856 it was used in the budding now know n as Rosemount Hospital 
Since that time it has been used locally on an extensive scale for building 
stone and other purposes As has been stated previously, the rock varies 
greatly even within very lestnoted areas the specific gravity ranging from 
I 02 to 2 27 and absorption from 4 25 to 11 75 j>cr cent The tuff although 
not always well jointed is not difficult to work Apart fiom its use as a 
budding stone it has botn used for kerbstone*, road metal, and the finer 
material for footpath and teams couit dressings 

Dr H C Richards in the “Budding Stones of Queensland” deals 
fullv 1H with the value of this rock for budding purposes As a budding 
stone the tuff ma\ bo used to advantage, provided it is carefully selected, 
and not placed in a position where it is subjected to the continuous action 
of moisture or to groat pressure 

The more compact and sdieifitd the tuff, other factors being equal, 
the bettor it is as a budding stone Most of this material, which is used 
in the buddings of Brisbane, cornea from the quanies at O’Conneltown 
and at Leichhardt stioet It has been sdicified to a moderate extent, and 
the inclusions which give the tuff at Kangaroo Pomt such a weathered 
appearance arc practically absent in the stone at O’Gonnoltown As in 
most budding stones, the undressed stone weathers better than the dressed 
material 

The great advantage of the rook for all the purposes mentioned above 
is its easy accessibility and consequent low cost, none of the quarries being 
more than a few mdes distant from the city 

List of Buildings where the Tuff has been used 

Rosemount Hospital (1855) 

Normal School (1868) , Spring Hill 
Base of the G P O (1871-1874) 

St Stephen’s Cathedral (1874) 

St Paul’s Presbyterian Church (1887) , Spring Hill and O’Conneltown 

St John’s Cathedral (1909-1911) , O’Conneltown 

Base of the Government Printing Ofiioe, 1912 

Police Commissioner’s Office 

First three courses of Roma-strcet Radway Station 

Base of the Treasury Building 

1# Froo Boy Soc Qld„ xu , pp 137 140 
R 8. — L 
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Abutments of Victoria Bridge 
St Mary’s Church, Kangaroo Point 
Parts of the University 
Gregory -terrace School 
Numerous Retaining Walls 
The Holy Nome Cathedral 

Reports on Quarries 
Bowser and Letvr's Quarry 

This is the largest of the quarries and is situated opposite Rosemount 
Hospital at O’Conneltown A cliff about 60 ft high is being worked and 
the hase of the tuff has not yet been mu hed It is from this quarry that 
most of the material of recent yearn for building stones has oome Here 
the tuff vanes from pale pink to dark purple in colour, and all the material 
with the exception of a small quantity of the dark and pale green vaneties 
is good The dark-green material does not weather as badly as the pale- 
green and may he used as a road metal 

The best of the material is used for building stones, kerbstones, and 
water plates, and then by means of a grader the rest after crushing is sorted 
and used for road metal, footpath dressings, and tennis-court dressings 

Windsor Quarry 

This is much smaller than Bowser and Lever's quarry, and the material 
owing to weathering is not so good It is situated m a loop which occurs 
in the outcrop of the tuff near the old Windsor Shire Council office Jointing 
is very irregular Work has now ceased in this quarry 

Exhibition Quarry 

This is not being worked at the present time, but a good deal of rook 
has been previously obtained here, where a cliff about 40 ft high is to be 
seen 

Leichhardt Street 

This quarr\ although not being worked now, has been the source of 
supply of a quantity of stone which has been used m the buildings of 
Brisbane as road metal and for other purposes It was one of the earliest 
to be opened The material here shows great variety in quality, and at the 
base the hard ulicified band so well seen at the junction of Ann and Gotha 
streets also occurs 

Kangaroo Point 

At Kangaroo Point a oliff about 100 ft high is to be seen The great 
disadvantage of the rook here is the presence of elongated inclusions of a 
whitish material which decomposes very rapidly It is now used only as 
occasion demands for road metalling, etc 

Brisbane Wharves Ltd 

The rook here is rather fine-grained, compact, and free from inclusions 
It ib nearly white in colour and it has the disadvantage characteristic of 
aU the white varieties in that it grows moss easily The material is mostly 
used for road metalling 
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JfonuifiMie 

Thu is only a small quarry, and was formerly partly owned by the 
Buhmba Town Gounod and partly by that of Ooorparoo That owned by 
Bulimba has the better material, which is fairly highly silicified and mostly 
pink in colour The material owned by Coorproo is m some parts very 
muoh altered The size of the inclusions in the rook here are a distinct 
disadvantage, since it causes it to disintegrate more easdy The material 
ib used for Toad-making, etc 

St Lucta 

This material is white in colour, relatively free from iron staining, and 
is used locally as a road metal The quarry is not large but a face about 
20 ft high is at present being worked These are the only points of outcrop 
which have been worked up to date on an extensive scale, but as occasion 
arises that which occurs in other areas will probably be used 

Happy Valley 

A quarrv has been opened on the Happy Valley road near Stafford, 
and quite recently several specimens of precious opal have been obtained 
there 

The mineral, which so far has not been found in any quantity, ahows 
the beautiful play of colours seen in the more valuable opal This is the 
only locality known to the author in which precious opal has been found 
m the tuff, although a few isolated specimens of common opal have been 
obtained from the Windsor quarry 

The tuff itself resembles that found m other parts of Brisbane, showing 
great variety m colour, hardness, etc , although the specimens containing 
the opal were all of a deep-purple tint 

At the base of the quarry the rock shows a distinct tendency towards 
bedding 
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PLATE Vin 

Mierophotographs ol h}*c miens of the Brisbane Tuff taken xn ordinary 
transmitted light 

1 Typnnl tuff from Mormnguide X14 

2 Typical tuff from Collin N Whirf X14 

3 Typical tuff from Morn in guide X 30 

4 Typical tuff from Mornmgside X30 

5 Hard band at base of tuff, Ootba afreet, X30 

6 Hard band at bone of tuff, Collin’s Wharf, X 10 
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The Major Factors in the Present Distribution 
of the Genus Eucalyptus. 

By D A Herbert, MSe , Department of Biology, Urmeisity ot 

Queensland 

(Ktad before the Koyal Society of Queensland, 26th Aocembo, 1928) 

The genus Eucalyptus to-day rangos Irom Tasmania in the south to 
Mindanao in the noith By fai the gieatest number is found in Australia 
and its continental inlands, four Australian species extending beyond 
the continent to eastern Malaysia, two othcis being endemic there The 
island of Flores lepresents the westernmost outpost of the genus in the 
Malaysian Islands, and the New Britain Aichipelngo the easternmost 
Gieat gaps indnate a former wide? distuhution in Malaysia To-dav 
most ot tbi speeies of the genus are comeutrattd in the e\trn-tropical 
part ol the < ontment, i special lv m the south-eestern and south-western 
(in nets 

Thanks to the inomunental work oi the late J II Maiden, our 
knowledge oi the lange of the species, though still fai fiom complete, 
tspeuall> in the localities remote from the centies of settlement, is 
sufficiently ad\ aimed toi a detailed examination of their distribution 
and foi a rension of the earlier theories as to the origin and development 
of the genus Such is the object ot this paper The nomenclative 
adopted is that accepted by J II Maiden ui his Critical Revision of the 
Genus Eucalyptus (1) Though hib judgment is by no means universally 
accepted in many rases, his work lepresents a single ucw-pomt of the 
genus as a whole, and an unieseived acceptance of his naming foi all 
species avoids the lark of balance which would be unavoidable were 
other opinions taken into account Baker and Smith, for example, aie 
less consrivativc in their definition oi speeies than Maiden and then 
census of plants of their State (New South Wales] would include a large 
uumbei ot names which me tegfiided as svnonvms in the Cntical 
Revision In Western Australia, Maiden’s conception oi the genus is 
usually accepted, and mast of tin moio mentlv dosenbed speeies from 
that State have been named bv him It would thoiefoie givi New South 
Wales an inflated census a* compared with Western Australia were the 
justice of Baker and Smith’s contentions to he considered As this 
papei is largely compai ative, the tendency ol u single authority to 
< onbervatiRm oi errors in the delimitation ot species, it sink a tendency 
is claimed, is largely camelled 

SURVEY OF LITERATURE 

The question of the origin of the Austialian flora was first con- 
sidered systematically by J D Hookei (2) in his mtroductoiv essay 
to the Tasmanian Flora, published in I860 He pointed out that the 
dominaut families of Australia were for the most part dominant in other 
parts of the world Of the nine largest families in Australia six are the 
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laigest in the world, while the peculiarly Australian families are few 
He recognised in addition to the autochthonous element the presence of 
Indian, Malayan, and Polynesian types in the north, New Zealand and * 
South American types in the south-east, and an African element in the 
south-west An assemblage of New Zealand, Fuegian, Andean, and 
European genera on the mountain tops a as regarded b\ him as possibly 
the result of immigration, though in some cases the possibility of the 
alteration of Australian types was not lost sight of 

A considerable liteiature has grown up round the subject of the 
ongin ot the genua Eucalyptus, and the almost unanimous opinion of 
recent wuters is that it ongiuated m the waimer parts of the continent 
Deane (3), lor example, regard<*d the north and north-east as the original 
home of the capsular fruited Myrtacea, and that from these developed 
the fleshv fruited types of the family which spread to Asia and the other 
continents The distribution ot the Myrtace® is against such a 
hypothesis, as has neen pointed out by Andiews, and capsular fruits 
are not npeessauly always ancestral to baccate types One point, 
however, is that Deane looks on the north as the starting point of the 
genus Cambage (4, 5) considers that the early Eucalypts flourished 
in a warn! climate, probably in \oithem Australia Andrews (6) is 
of the same opinion, reached by a eonsideration ot the Myrtaceie as a 
whole 

The eailioi work where special attention was given to the histoiy of 
Eucal>ptus was that ot Unger (7) and Ettingshausen (8) In 18b5 
Unger’s work on “New Holland in Europe” appeared in the Journal of 
Botany This was a translation of a lecture given by him in 1861, in 
which he presented the fossil eudence of the piesence m the Eocene of 
Australian types in Eui ope Aiaucanas, Eucaljpts, Santalaeeep, and 
Prote&ce® w ere des< rihed, and the conclusion reached that New Holland 
plants had travelled at loss a continental connection through Asia to 
Europe in the Eocene, and that at that time the European climate was 
similar to that of Australia at the present da* Unger’s work did not 
long go unchallenged Dcntham in 1870, cntieising the paper, pointed 
out that a modern systematic would not determine the older and genus 
of an unpublished species on the evidence of a leaf fragment 
Ettingshausen (1883) viewed the terti&iy Australian flora as a cosmo- 
politan one, comp&ung its fossil Eucalypts with those described from 
Europe, the Arctic Zone, and America The dissociation of mixed floras 
am h as those of the Eocene into elements now found in different climatic 
zones has more recently been stressed bv Guppy in his Theory of 
Differentiation Palms and poplars then found together are now 
separated Ettingshausen ’s conception of the Australian Eocene flora 
was that of mixed types, the Eucalypts having since died out elsewhere 
His deductions are based on fossil evidence, the soundness of much of 
whnh has been repeatedly questioned Deane in 1896 attacked bis 
conclusions as to a cosmopolitan tertiary flora, pointing out that there 
was nothing to prove that Australian groups existed outside Australia 
in tertiary times Specimens referred to the genus Eucalyptus m North 
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America are now regarded by Berry (9) as being closer to Myrc%a and 
Eugenia This authority suggests that the Eucalyptus-like remains in 
North America be referred to the genus Myma, 01 alternatively to 
Heer’B genus Vyrtophylluw , which contains those Myrtaeejp represented 
by leaves whose generic lelations cannot be detox mined with certainty 
Amongst the European forms described as Eucalyptus are E oceantta 
Unger and E Geinitei Heer, the former is similar to Myrna vera Berry 
from the North American Eocene, and the lattei is amongst those types 
referi ed to Myrcxa or Myrtoidiyllum 

Prom the point of view of origin of the genus Kucalvptus the fossil 
evident e seems to point to a local development rathex than to a former 
cosmopolitan distribution The fossil Eucalypts desmbed fiom Europe 
and America are from leaf material only, except in a few cases, and 
Maiden nevei saw a fruit referred to the Cietnceous or Tertiaij that he 
agreed m referring to the genus 

Undoubted Eucalyptus letnuins fiom Australia have been described 
from Tasmania, Victoria, New South Wales, Queensland, and South 
Australia bv McCoy, R M Johnson, Ettingshausen, Deane, Chapman, 
Patton, and others Suh- fossil remains assigned to E obltqua, to the 
amygdafma tvpe, E (t melhodora , and E h<T piperita, have been 
reported and are listed by Chapman (10) 

Eucalypts with transverse leaf venation extended to Tasmania in 
the Eocene, E Kayseri and E mtUigam being of this type Deane (11) 
points out that this is about 4° farther south than the present southern 
limit of the transveise type, and is to tie expected consideung the 
diffeience of climate in the Eocene and Mioeene Chapman records 
loaves of the amygdahm type probahlv Miocent, from Redruth 
(Victoria) Ettingshausen \ fossil plants fiom Oxley and Darra were 
assigned h> him to the Cretaceous, hut nre now legauhd at. Tertiary, 
Jones (12) tentatively places the Redhauk Plains heiics, in whieh they 
were found, as Eocene or Oligocene Amongst the plants described are 
Eiical\pts of the transverse and oblique tvpes of venation Frag- 
mented though it may be, the iossil evulenee indicates that the* eailiest 
leaf types diseoveied were difteientiated into transveise ami oblique 
types, and that the extreme obliquity of vein angle of the timyqdahna 
type was also developed back in the Tertian 

Baker and Smith (13) in 1902 formulated a diagram showing tlieir 
conception of the evolution of the Eucalypts as evidenced bj their 
botanical and chemical chaxacteis Their woik was founded mainly on 
the ehexuical constituents of the oils oi the species examined 
“Assuming Angophora to he the older genus,” they pictured Eucalyptus 
as developing thiough E tesietlani and E trathyphlov^ and a 
genealogical tree with numerous side branches was constructed from 
the living species Species of undoubted affinity, sueh as E maeulata 
and E ainodora, were widely separated in then scheme In the second 
edition of their work (1920) they present a diagram of the same type, 
but with more species included and with definite places for some species 
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previously placed oulj provisionally Some alterations have been made 
m the placing of a few species Ileie for example, E atrtodom is 
shown as a descendant of E mandata E lontraia is shown as a 
descendant of E in eUcom\s % and mam of the line's consist of chains of 
related species E tostrata var boteahs is, however, given qtute a 
different line of descent from E todrata This vanety waa established 
by Bakei and Smith on chemical chaiacters onlv , moi phologically it is 
indistinguishable tioni the typical rostrata To give such a vanety a 
diffeient line ot descent is in itself a condemnation either of the 
genealogical table whuh would sc paiate a vauety from its parent in 
such a way, 01 of the value of chemical constitution as a taxonomic 
character The Western Austialiau eudenne species, E gompkoccphala, 
which is restricted to the coastal limestone, is shown with a senes of 
immediate ancestors whuh are icstrieted to the south-eastern portion 
ot the continent The senes is Rtsdont, (htnmi, Lurhmannit , tcemola*, 
qomphoi ephala E Risdtnu and E tfvntola are Tasmanian endemics, 
E Guvnn is Tasmanian and S E Austialian, and E l/uehmannn is a 
New South Wales species E e}<rophoia of S E Australia is shown 
desemded fioin the pan-Australian E )<>\trata through the Western 
Australian endemics maiqitiata , occidcntuUs, and sdlubrts The 
geographical lange ot these and other examples that might be taken is, 
to hav the hast ot it, not in haimonv with such a genealogy, and, when 
considered in conjunction with the lack of morphological affinity between 
many ot the spef les, shows the misleading and inaccurate natuie of such 
a table 

Andiews suggests that the piesence ol phellandrone and <ertain 
othei constituents in the oils of some species is ot impoitance, at least 
in part, m ifsistanei to cold, because the Metrosulei (W and Mvitaeea* 
aie not as lesistant as the Euealypts containing these oils This he 
legards as an impoitant acquisition hom the point of view ot the 
development of the genus Cuthboit Hal! (14) in his work on the 
evolution of thi Kmalvpts in lelatiou to the cotyledons and seedlings, 
(air led the idea fui ther lt E matrorhyiuha and E capitdlata by 
the d( velopmeut ot a pinene eucalyptol-phellandrcne oil have been 
tnablcd to spread over the south-eastern States and to woik oil to the 
mountains, while E oWn/iw, by th< devilopnient of a pipcntone oil, has 
Imn able to establish itself over the mountains fiom the Queensland 
bolder to southern Tasmania 99 Again, 1 4 Chemically they (the 
ronjmbttsa gioup) do not seem to have made much progioss and have 
failed to develop nnalyptol, phellauchene, pipcntone, aromadendrol, 
and so have been unable to have a snndstone foimation or to penetrate 
to the high alpine legion* oi diy interim ” 

Such assumptions as these are too great a load for the evidence to 
bcai The fumtion ot the essential oils m the metabolism of the plant 
is very uncertain Doubtless thev often have a protective effect against 
potential enemies, but then physiological function, if any, is unknown. 
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The history of the genus according to Cambage, as expressed in his 
vanous important papers on the subject, is briefly as follows — 

Originating m the warmer parts of Australia the early 
Eucalypts were of the bloodwood type Then leaves were 
opposite and horizontal, and had transverse venation, the anthers 
opened in parallel slits, and the iruits weie generally larger than 
those of the present day, the mam constituent of the oil was 
pjnene Fiom this eaily t>pe new types evolved by the develop- 
ment of petioles, oblique venation of the leaves, and various bark 
textures Amongst these the lloxes, whose anthers open in 
terminal pores, have cmeol as an impoitant oil constituent In 
cooler legions the Rcnantherce, with kidney-shaped anthers, 
de\eloped, heie pinene is a \ery minor oil constituent, it present 
at all , the leaves have an almost paiallel venation or with the few 
lateral veins showing an angle of less than 25° with the midrib 
The .Peppermints are included in this group, in which the 
gu utci vein-angle of the juvenile foliage indicates that the 
ancestral forms had a more transverse venation The Miocene 
climate was mild and waim and Eastern Australia fauly level 
The uplift which resulted in the formation of the Main Dmde 
at the close of the Tertiary (the Kosciusko ponod) had a pro- 
nounced effect on the distribution of Eucalypts Three distinct 
i lunatic zones were cieated — the moistei eastern fare of the 
mountains the drier western slopes, and the coolei mountain 
regions None of the Eucalypts of the interior occur in Tasmania 
The renanthcrous t>pes have migrated northwards along the 
mountains into southern Queensland, perhaps assisted by the 
Pleistocene glaciation period 

Dr Cuthbert Hall's work on the cotyledons and seedlings shows 
that their motphology is a valuable taxonomic ihaiacttr The 
cotyledons of the various species of Angophora, except A corcUfoha, 
aie lemfomi like those of tlu Bloodwoods, and indistinguishable from 
them The primary leaves of the latter, however become petiolate and 
later alternate and often peltate He classes the cotyledons into two 
gioups, entue and enmiginate, the renifoim bloodwood tipe and the 
Y-bh&ped type, illustrated by E (omuta and othei species (both eastern 
and western), being at either end of the series The shape of the 
cotyledon is useful in determining the affinities of mam species, and the 
evolution of cotyledonary types has piogressod along definite lines 
Hall attempts to correlate this with adaptation to “Austinlian con- 
ditions’' (p 525) He pictures the necessit> for the reduction of the 
large bloodwood cotyledon shown in E trcuhyphlota, the evolution of the 
deeply bifid cotyledon m Western Australia and as far noith as Western 
Queensland Reduction of cotyledons, howevei, w not confined to dry 
areas, and these organs are ephemeral, i epresenting a stage of the plant's 
life history usually passed under favourable moisture conditions The 
various types contain widely differing species of Eucalypts, and in a 
number of cases natural groups (based on other characters) have 
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membeis with diffeient types of cotyledons It seems that various typos 
have been produced independently in various parts of Australia, and 
that this character, like most of the others which are valuable in 
Eucalyptus taxonomy, has its limits and cannot be applied as a test of 
the past behaviour of the genus, evolutionary hr geographical, except 
with extreme caution 

FACTORS GOVERNING THE DISTRIBUTION OF THE GENUS 

Dr .T C "Willis (15), in a senes of papeis and in hia book, has 
propounded the Age and Area Theoiy, which may be expressed in the 
following termB — 

The area occupied (determined by the most outlying 
stations) at any given time in any given country by any group 
of allied species at least ten m number, depends chiefly, so long 
as conditions remain reasonably constant, upon the ages of the 
species ot that group in that country, but may be enormously 
modified by Mich facfois as the following — Chance (the 
operation of factors not yet understood), the action of man in 
opening up a country, cutting of foiest, exploring, making fires, 
t tc , interposition of barriers such a* mountains, arms of the sea, 
bioad livers, deserts, sudden changes of climate from one district 
to another, and the like, geological changes, especially if 
involving changes of climate, serious changes of climate, natural 
selection, local adaptation, dying out of occasional old species, 
arrival ot n species at its climatic limit, density of vegetation 
upon the ground at the time of amval of a species, presence or 
abseme of mountain chains in the land over which the species 
has to travel in arming, relative width of union between countiy 
of departure and that of armal (the wider it is the more rapid 
mav be the spread of the species in the new country) 

This definition is compiled from two of Willis’s papers In floral 
invasions he pieduts that if «i species enter a country and give rise 
casually to new (endemic) species, then if the country be divided into 
equal zones it will generally occur that the endemic species occupy the 
zones in numheis increasing from the outei margins to some point near 
the centre at which the parent entered He has applied his hypothesis 
to New Zealand, and found that there were three maxima, corresponding, 
in his opinion, to three points of invasion — a northern, a cential, and a 
southern Willis's theory has many cutics, and much of their cntioism 
is answered bv him in his various papers in the “Annals of Botany 99 

One of the points of unpoitance that emerges from the mass of 
literature that has sprung up on the subject of age and area is the 
importance of relic species of endemics We are chiefly indebted to 
Binnott (16) for the attention that has been given to this matter His 
objections weie shown to be well founded in the case of the North 
American flora, which was the one with which he was most familiar 
There owing to the past changes of climate, the numbers of relic species 
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are relatnely great, and their importance cannot be ovei looked Guppy 
(17), one of Willis's chief supporters m the theory, investigated the 
flora of the Canary Islands, a region with a number of undoubted 
Tertiary relics, and found that this type of endemic had on an average 
a wider distribution than the more recent Mediterranean type Thus 
from this quarter the age and area hypothesis received further support 

The genus Eucalyptus contains over 250 species, a sufficient number 
for an attempted application of the age and aiea hvpoth&us aa a test 
for their point of origin It is first necessary to studv the various factors 
modifying its operation Man’s effect has been negligible A species 
like E mund\}ongerm8 might be wiped out easily, but there is no 
evidence of the recent extinction of species of Eucalyptus by man, 
though the periodic firing of the forests by the natives restricted loeal 
distribution in Gippsland 


THE EUCALYPTI M PROVINCES DEFINED 

Fm a comparison of the Eucalypt population of the various parts 
of Australia it is necessary to divide the continent into provinces 
Tasmania b\ reason of its isolation is a natural province, but the 
delimitation of boundaries on the mainland is difficult The political 
boundaries aie of no use, because the} are artificial and the States are 
of widel> different sizes As a guide a large map of Austialia was 
prepared and the tange of each specieb represented in outline Some 
are of such restricted range that they had to be reprisontid by dots 
The lomphted map was toveied with a tangle of lricgulai oval and 
triaugnlai aieas and liberally spunklcd with dots One thing, howevei, 
was plain There were a number of areas scattered round the margin 
of the continent in which the concentration ot species was very marked 
The most prominent oi these were eastern Victoria and southern New 
South Wales, the aiea between Sydney and Newcastle, the area between 
the Northern Ri\ers of New South Wales and Bnsbane, the Rockhamp- 
ton area (to a less marked extent), the Cairns district, the Northern 
Territory, the Kimberleys, the extreme south-west of Western Australia, 
the country east of Albany and north-west from there thiough the wheat 
belt, the Western Australian goldfields, and finally south-eastern South 
Austialia and western Victoua Tasmania had previously been cut off 
because of its natural isolation Measurement showed that these centres 
of present distribution could lie circnni* ribed foi the most part by areas 
about 500 miles long and 200 miles wide The heart of Australia, poor 
la species, could not be divided up into small centres, but western New 
South Wales and Queensland had a number of dry-country species and 
could be marked off fairly definitely into a btnp about 200 miles wide 
Going round Australia the coast was marked off into the regions indicated 
by the concentration centres in sections each approximately 500 mriaa 



372 PROCEEDINGS OP TUB ROYAL SOCIETY OP QUEENSLAND 

long In Western Australia the Kimberlcys marked one natural region. 
West of Roebuck Bay is a long stieteh of country poor in Eucalypta 
light round to Sharks Bay This was divided into two regions, however, 
foi the sake of umfoimitv and also because below the northwest cape 
the rain falls mainly in winter In south-western Australia one aiea 
was marked off from the Iiwin River to a point a little east of Albanv, 
another from Sharks Bi> to Espciance, and the lemaindej the gold- 
fields division, took m the concent ration centre round Coolgardie 
Though this latter area is somewhat larger than usual its endemic 
Euealypts aie nmiul\ (oneentrated around Coolgardic and a much 
smaller area would give almost tin same census From Eucla to Port 
Lincoln the and Bight country was maiked off, and because many of 
the speues here pushed into and western New South Wabs the area 
was continued east, tutting off the south eastern part of South Austialia, 
which, with western Vutoua, constituted another piovinee A stnp of 
western New South Wales contained a small but chaiactenstic collec- 
tion of Euealvpts The greut arid area left after tlu separation of these 
stnps was not divided up, foi it contained only seventeen species 
altogether 

Though Austialia is conveniently divided into a number of fairly 
definite icgioiin in this way there is a good deal of overlapping A 
tongue of southern vegetation, for example, extends into Southern 
Queensland along the New Eugland Range, m Western Australia, 
goldfields foun* nre lound occupying the wheat belt in local patches, 
and at Rockhampton western Eucalyptw eioss the divide and leach the 
coaat 

Those speues occupying more than one of thise legions aie legarded 
«is widcs, those oceupymg one only ns endemics, the woid ‘endemic’* 
here Ixsng used to mdnate endemism with regard to the piovinee only 

ISOLATION 

The effect of isolation on endemism is well shown in the esse of 
Tasmania Of its twenty fom species and varieties, thirteen are 
restucted to the island The otheis oceui also on the mainland, and of 
these five are m Victoria ami adjacent pruts of New South Wales only 
The endemic speues aie all i elated to mainland species, eleven of them 
belonging to the amygdahna gioup Newly developed species arising in 
Tasmania have been unable to spread to the mainland, being uit off by 
Bass Stiait The enfoiced restriction of locality means that a number 
of speues which, given a chance to extend their territoiy, might have* 
become wides, must remain endemic Comparing its Eucalypt popula- 
tion with that of eastern Victoria and southern New South Wales we 
find that, though conditions are similar ecologically, the relative numbers 
of species of restricted range are much smaller Taking the eighty-two 
species and varieties of the genus from the south-eastern corner, it it 



MAJOR FAOTOBb IN DISTRIBUTION OF GFNUS EUCALYPTUS 173 

found that fifty-eight are widen (all of them extending farther north, 
and a few pushing west to South Australia), the remainder being 
ondcmic Reduced to a common basis, Tasmania has 50 pei cent 
endemic species, thr adjacent Bouth-eastei u coiner of Australia as fai 
north as, sav, Kiama, 31 7 

South -westci n Australia is not as effectively isolated by the arid 
country as Tasmania is by the sea It has six species m common with 
eastern Australia, and one with the northern part of the continent 
These are dry-countiv forms which stretch across the intervening spa< e 
Against these theie aie 116 membeis of the genus which do not extend 
beyond the extia-tropn al part of the State As far as Eucalypts an* 
concerned therefore, tempeiate Western Austiaha is \erj isolated In 
the exlrcme south-west wheie the rainfall in places exceeds 40 inches 
pei annum the country is heavily limbered Inland the annual rainfall 
falls off rapidly, and three voiy distinct zones may be tnaiked off — the 
well-wnteied south-western corner, appioximately d< limited by a line 
drawn fiom the Irwin Rivei to a little east of Albany , a drier belt 
(including the wheat belt) fiom approximately Sharks Ray to 
Espw ranee , and the still di lei goldfields area On the east the goldfields 
area nuiges into the and countn of (Yntral Vustiaha and the 
Nullarboi Plain where the species ot Encahpts are tew 

Corresponding to the diffeiemes in the rainfalls of these regions 
we have marked diffi rente in the Euealypt flour The belts are rathoi 
isolated fiom one another b> reason ol thm rainfalls, and the species 
enderan to them are characteristic In the extreme south-west ft few 
examples are K marqinata, dwersicolm , Jatkson OuUfoylri, fiufoha, 
and Todtiana In the drier belt R Fwr< ituina, Donga* ream, Kondmi 
nen\?x, and ursia aie amongst th< endemu s, though some ot the most 
characteristic species, smh as the York Gum (R fepeunda vftr 
lorophlcbo') aie wides, overlapping a little into other belts In the 
goldfields belt species of restricted range include E crw-tit, torquata, 
Jutwm, (Qtruqafa, Le Souefn, and diptera The indemism in each of 
these areas is lemarkttbly high, and is even rnoie marked than that of 
Tasmania In the south-western corner (Jiwm River to Albany) there 
are twenty-five species endemic m a total oi forty-tw’o, this w equivalent 
to 59 7 per cent In the diur lx It inland from this and reaching to a 
line diawn from Hhaiks Ray to Espoiunce theie are seventy members 
of the genus, and thnty-nine ot them (or 55 5 per c<nt ) are restricted 
In the goldfields area thutj foui out of fifty-three (or bb per cent ) 
me not found beyond tlu legion The high percentages in this part of 
Australia point to long isolation The actual number of species in the 
western part of extia-tioprcal Australia is smaller than that of the 
eastern half Many of the newer species of Western Austraba have 
been unable to extend their territory because of climatic bamers, 
whereas in the east, whei e the possibilities of spreading are much greater 
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owing to the more or less uniform rainfall along the coast the number 
of wides is proportionally greater In the east too the mountains 
run north and south and species are enabled to push farther north on 
the highlands than they could on the lowlands In the three mentioned 
areas of Western Australia then an ninety eight endemics and thirty 
four wides — that is 74 2 per cent endemism 1 hree extra tropical areas 
in eastern Australia (from Victoria northwatds to Maryboiough) have 
seventy seven endemics find eighty one wides this is equivalent to 48 7 
per cent endemism for the whole area 

Thcs< figuies may be summarised as follows — 

Table X Comparative Endhhum in Tasmania South western Alhtralia 
(Irwin Kiveb to Albany) and in Victoria and Southern Vl v South 
Wales 
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Table 2 — Comparative Endfmihm in > xtra troi igal Eastern Aistralta and 
Extra troi i al Western At stralia 
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rhos figuics speak foi th inspires as regards the effect of isolatitn on 
tndcmisn) The major isolated zones are those of Tasmania and 
temperate Western Australia and the contrast is shewn against zones 
where expansion is possible Then are m addition numerous small 
isolated regions such as the coastal dune limestone of Wtstem Australia 
or the highlands in North Queensland In the formei we have & 
that at ter is tic endemic species m the tuart (A gomphocepkala) which 
does not occupy the neighbouring granite eountrv In the region 
between Bowen and Princess Charlotte Bay there is an increase in the 
percentage of restricted species as compared with areas of similar size 
elsewhere in Northern Australia. Here we have nine endemics in a 
total of ttyrty (30 per ent ) The contrast with adjacent regions is 
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Dot bo marked as that between the Western Austialian regions and 
some of those of the east, but it is striking It may be shown m tabular 
form — 


Area 
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It will he noticed that the percentage has risen again when we come 
to the Kimberleys in noithern Western Australia Here again we have 
mountainous country, though not of so pronounced a character as that 
behind Cairns The number ot spe< les is so low that one or two extra 
make a great deal ot difference If two of the mountain Species, such as 
(onfluens and argiUacea, were undistovered, the percentage endemism 
would be comparative with that ot the Northern Territory 

Such outlying regions with different climatic conditions from the 
surrounding country would naturally be expected to develop a some- 
what different, though related, flora, and the sharp contrast in climate 
would tend to <hetk the expansion of new speoes, thus producing a 
higher propoition of endemics 

On mountain tops are a few species ol very limited lange E alptna 
is in the highest parts ot the Grampians, E parvifloia at Nimitybelle 
(3,500 teet) , E dc Beuzevtlln on summits in the Kosciusko district, 
E Mxttkellx on Mount Buffalo E Moom on the highest parts of the 
Blue Mountains from Wentworth to Mount Wilson, and E Moorcana 
on summits in the Knnherlejs E virgata has gi\cn rise to E virgata 
vnr Jiamwtdrv in the Modrio, and to E vxrgata var frtftora in the 
Pig* on House Mountain (\SW) 

TEMPERATURE 

Prom the point of \iew ot vegetation the tropical portion of eastern 
Australia may be said to ho that portion of the country from about 
Maryborough north South ot this the winter frosts gradually eliminate 
the northern forms, though some extend as far south as Victoria Such 
a boundary applies also to the Eucalypti* Coastal eastern Australia 
lends itself readily to migiation within temperature limits, there being 
a long strip of land along the coast from Victoria to North Queensland 
with no pronounced physiographicfll barrieis The mountains run north 
and south From the Northern Rivers of New South Wales northward 
the rainfall mostly occuih in the summer, south of that it is mostly in 
winter, but the transition is gradual 
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A comparison of the vamoua parts of the coastal belt, leaving oat 
Tasmania on account of the effect of isolation on its flora, may he made 
by considering the total number of species and the number of endemics 
in the following coastal regions — (a) Eastern Victoria and southern 
New South Wales, (b) New South Wales as far north as Raleigh, (0) 
Noithera Rivers of New South Wales and South Queensland as far north 
as Maryborough, (d) Central Queensland (Maryborough to Mackay), 
(a) North Queensland (Mackay to Princess Charlotte Bay! 


Table 3 — CoMPiunvi Endemism nr Temperate and Tropical Eastern 

Australia 
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The greater number of Eucalypts in this coastal belt it» located m 
the temperate zone The high percentage of endemism of North Queens, 
land is associated with the presence of the highlands and accompanying 
isolation Three other legions of tropical Australia — the Gulf of 
Carpentaria country, N01 thorn Territory, and the Kunberleys — may 
also he considered The flguies for those parte aie as follow — 


Table 4 — Endemism in Nobthebm Australia 


Bsfkm 

Bndtmks ' 

1 

Total 


Gulf Country 

3 ! 

22 

13 0 

North Australia 


20 

19 2 

Ktnberieyi 


20 

24 f 


It will be seen that for areas of about equal size the total number 
of species of Eucalj pts is approximately equal, and that the number 
of endemics vanes a little, especially in regions of rugged physiography. 
The numbers rise sharply as we go south, unless, of course, we push into 
the drj country (where, as is pointed out later, the genus is relatively 
unsuccessful in eastern Australia), and the endemism is also, on the 
whole, higher. 
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Taking th# whole of tropical Australia, and compaisuig It with 
tb whole 6 f the extra tropical portion of the continent we find that 
there are 30 species of narrow range and 39 of wide range in the tropica, 
while in the temperate portion there are 202 ot narrow range and 98 
wides These figuies include the two dry regions western New South 
Wales to western Queensland and Cential Australia each of whieh lies 
on both sides of the equator f ifteen of the w<stcm New South Wales 
and Queensland »]>eues are southern two northern and two common 
In Central Australia eight arc southei n six northern and three common 
Here in the dry country the greater development is m the cooler south, 
which is in keeping with the distribution m tlu bottei watered regions 
The overlapping of species in temperate and tropical Australia is not 
great E peltata, acmentotdea eugenicnde ? sahgnu eudeamtotdts 
teretu ot Hts pyrophoia ( loeztana rjeserta tosirata ttsseUana torym 
bosa terminals btcoloi henuj hlota mutotheca nebta , and mtlano 
phloia are found m both L Daileyana though mainlv temperate also 
oveilaps n little This ovei lapping takis plact most I \ in the east one 
dry country form b (udesn imdf being th< onlj western ^ucalvpt 
found in both tropic nnd temperntc zones I am indebted to Mr C 1 
Whit for sonu notes on the tiopical rxngt of some of these species 

The omi lapping of speci s m the eastern pait of Austialia when 
the temperate zone grades off into the tropical nny b used as a teat 
for the direction ot inigiatun of the Luealypts In the area which takes 
in north western New South Wole** and southeastern Queensland we 
have fifty eight species of wide distribution Ot these twenty are found 
m the tropics and fifty om in the moie t mperate puts of New bouth 
Wales nnd Victoria Only six -ire found extending noith and not aoutl 
Even if wc exclude ten upe<ith such as t abhqua b regnnm F altvor 
etc which kcui on th< New Englind Tableland and wluoh arc rather 
a special tongue from the south w< still have forty on wides left which 
extend south — that is twic c as many as extend north 

The wides in Central Queensland and Northern Queensland are 
ft Wtr than in the southern part of the State North ot Man borough to 
Bowen the total tails to twenty six Seventeen han tiopical distribution 
onl> sixteen extend into tht temperate zone North Queensland with 
its twentv om wides has eleven in the temperate zone seventeen of tht 
total are in Central Queensland Here in these two tiopical prounces 
the great preponderance ot southern forms which was so maikid in the 
region embiacmg northern New South Wales and southern Queensland 
is miming If, however, a map of Queensland is drawn with the distnbu 
tion of its Eucalypts marked m it is seen that the areas do not centre 
in the north bat that the wides extend to different distances many 
stopping just north of Rockhampton othc rs pushing up a little further 
and a little further like a senes of waves lapping on a beach There 
is no definite northern centre for Ihc eastern wides, nor is there ta/ 
approach to one Such a map indicates, if anything, an enoroadtijnfeit 
from the south Wides of purely tropical distribution are for the moat 

V.8— X 
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part up redd across Northern Australia fairly evenly, outmmacribed by 
climatic bain era, and m mountainous regions showing an increase in the 
numbei of their associated (and derived) endemics 

RAINFALL 

A line drawn anoeb Southern Australia from east to west from 
Perth to Newcastle passo* through country of \er y diverse rainfall 
Perth lies in an aiea having a lainfall of between 30 and 40 inches per 
annum Then tomes the wheat belt (20 to 30 inches), the goldfields 
(10 to 20), the dr\ interior (undei 10), western New South Wales (10 
to 20), and the eastern slopes and coastal plains of New South Wales 
(20 to 40, and in plates e\cn more) The numbers of Eucalypts and 
the propoi lions nl endemies in these meas arc as follow — 


Tablf S — Cokpabison or Eucalyptus Population and Enduchm in 
Pbovincks fbom Pkstu to Nkwoastle 


— 

Ba Infill 

Endemic* 

Total 

Specks 

Per Cent 


Inches 




South wont Australia 

40-40 

25 

42 

39 7 

Wheat Bolt 

50-30 

30 

70 

550 

Goldfield* 

| 10-50 

34 l 

03 i 

6A0 

And South Australia 

Under 10 

2 1 

10 | 

10 5 

Western Now South Wales 

10-20 

0 

22 ! 

27 2 

Coastal Now South Wales 

20-40 
(or more) 

36 j 

7fl 1 

1 

32 4 


The total nuinba of spe«iM and the proportion of endemics fall off 
rapidlv in New Stmth Wales as we go west fiom the regions ot higher 
rainfall, i caching a minimum in the and interior of the continent On 
the western side it rises sharply again, hut there is not the same sharp 
gradation in numbers tiom dry to well-watered areas The country 
within about 100 miles ladius of Coolgardie is a spawning ground for 
dry-country species, and the greater proportion of the species endemic to 
this 10 to 20 inch lainfall are tentred there Nineteen of its species are 
wide*, and thirty-four aie endemus Five ot the former are allies of 
E t no / aasata, and so are nine of the endemics , that is to say, over one- 
quarter of the Eucalypts of the region belong to one advanced group 
Ten of the remainder are allies of Eucalyptus oleosa (six wides and fonr 
endemics) The isnge of affinities m the species left over is not great 
Neatly half of the forms found in the region are due to the mdltiplication 
of two groups (In a more exaggerated way we see the Eucalypt flora 
of Tasmania composed largely of allies of E amygdaUna ) Weie it not 
for thes° two successful groups we should have figures more comparable 
with those quoted for western New South Wales and western Queensland 


In the wheat belt of Western Australia ten of the seventy species 
are tnenusata allies , six are wideg and four restricted They represent 
it invasion from the goldfields, and their exclusion nukes practically no 
difference to the proportion of endemics in the area The tncrasoata 
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group centres w the goldfields, and, though it extends eastward and 
westward, it has not had the name success as round the Coolg&rdie region, 
in the wheat belt its members are an oveiflow from the dry country 

In the di ler belts of Western Australia it is an outstanding tact that 
the Euealypts are much more successful than they are m similar aieas in 
the east, and no doubt the long continued stability of that portion of the 
continent has favoured a slow and steady development of eremean types 

Eucalyptus is not such a successful type in the areas with a lamfall 
of less than 10 inches per annum In the and belt extending from the 
Western Australian border to western New South Wales theic are 
nineteen species altogether, two only being endemic, thov aie mostly of 
the incrassata and oleoma type in the eoiuitr> of aimilai 1 amt all from 
Sharks Bay north to the North-west ('ape there aie onlv tlnee specie** 
recorded — to&tiata, dichromophloxa , and murotheia Be\ond this fiom 
North-west Cape to Roebuck Bav there are foui wides and no endemics, 
though the rainfall is l>ottei and in plat es about 20 inches p» i annum is 
received 

The gieat tiait of and couutiy in tin middle ol the continent 
possesses only seventeen species of Euealypts, five of wdneli have a moie 
or lews lestruted range This gieat stretch of land is equal in extent to 
the whole of coastal east* in Australia* where about 200 spec ios are found 

EREMEAN TYPES 

The and stretih of counts fiom the Gieat Austialnm Bight to 
North Australia is thus indicated as a very effective bamei against 
Eucalyptus migration St i etching as it dots fiom sea to sea, theic is 
little chance of spines avoiding it bv skirting the coast fiom oast to west 
as they do from north to south in Eastern Australia Theie aie a numbt r 
of species which extend light across — toi example K losttafa^ di nnosa, 
qracxlxs, transcontuu alalis, oleosa. ( alytogona , mnassata. buofoi, lepto- 
phyUa, pyixformiH , etc , but with the exception of K tosixita these aie 
drv-country forma which do not eoniuct the well-wateiid aieas of east 
and west There are two possible explanations of the eieim an Eiualvpts 
They may represent an invasion of the and region from ulhei west oi 
east, or they may be the present day representatives of the sui v ivois from 
a flora adapted to moiater conditions The great dcvelopmi ill of eiemean 
types in the Western Australian goldfields country, which hss aheady 
been alluded to, would suggest the former hypothesis, and tin long- 
continued stability of the western part of the continent would he favour- 
able to its behaving as a resei voir of potential plant colonists On either 
side of the and country, however, we find a few species — E dtveist folia, 
B conglobate , E angvlosa, E Floitunw, and perhaps E fihUn — with 
eastern and western distribution, but not found in the intermediate 
area E Gtllu, however, is only doubtfully molded from Coolgardae 
E grocihs, though extending across the continent from east to west, has a 
big break in its known distribution before it reappears at Normanton 
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Eucalyptus rostrata, the Red Gum, which u spread ortr the greeter 
part of the continent, is a special cose It u found in both hoot and we* t, 
in the dry country restricted to watercourses in mowter regions ascend* 
ing the hill-sides It does not occur in Tasmania, bat as it is also absent 
from south-west Australia and parts of South Australia, this la not 
necessarily due to its •youth It has allies on both sides of Australia— 
E tcretuoi nu, for example, in the east, and E rudtt in the west 
E ntdis shows marked resemblance to the eastern E ovata, and there are 
other Viigue indications ol an eailier widespread and larger group of 
these allies There is not sufficient evidence, however, to show whether 
E rosUota has used the water* oui hob of the intei ini as migi&tion lines, 
or whether these arc its last letuges 

The disti lbntion of the othei species mentioned seems to indicate that 
the erenicAii JCuealypts are the descendants of survivors rather than of 
immigrant*- from lieighboui ing botanical provinces, and that, therefore, 
E ohobu and E nu vassal a gioups have lost giound Much more definite 
evidence, however, is obtained by a study ot the ('orymhosiB and the 
Eudesimecp 


COBVKBOOX 

Thnty species and one vmiety of the unportant CoiymbowB or 
Blood wood gioup aie found in Australia, mostly m coastal localities 
None are found in Tasmania 01 m New Guinea and the Malayan Islands 
The present dav speeies ate mostly tropica] Counting one variety 
(E pyrophora var poly au pa) us a species, toi it is distinct from its 
parent species and has a definite range and cannot be omitted from a 
comparison, we have twenty-two tropical species and thirteen temperate 
Pom of these — E < otymbosa, E termwalis, E mac ulata, and E 
trackyphlom — aie common to both /ones In othei words, eighteen are 
restricted to the tropics, nine to the temperate zone, aud four overlap 

No hloodwoods occut in Tasmania The tvpe with transverse leaves 
was fonncrly present, as is shown hj the fossil recoid At present the 
hloodwoods show a distinct ptefereucc foi the warmer portions of the 
continent E < orymbosa , which is found from north eastern Victoria to 
North Queensland, does not extend above 3,000 ieet elevation in the 
mountains round Wentworth Falls (18), though the geological formation 
remains the same Ileie we have an indication of the climatic limit of 
the species, and if we assume that an elevation of 900 feet is roughly 
equivalent to one degree latitude, it is seen that the southern limit of 
E cotymhoia is the climatie limit It stops where it would be expected 
to E exttma, an endemic bloodwood of New South Wales extending 
from Jervis Bay to Hornsby, is recoided by Mr Cambage as continuing 
t 9 about 1,800 feet It would appear, therefore, that at Jems Bay it 
hfs reached its southern temperature lumt, 
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In south-western Aoatraha there are three membera of the 
CotymboMe. The mild temperature ot the region does not set any 
barriers of this nature, and E calophyllv, the Mam or Bed Gum, is 
widespread in the better watered parts to the south coast The other 
species, E flctfoUa and E hamatoxylon, which occur almost in the 
extreme south-western corner of the State ( E fict folia is found to the 
west of Albany, and E hamatoxylon between Jarraliwood and Buaselton), 
are apparently young species That E fir t folia at least has not reached 
its climatic limits is shown by thi wa\ in which it flourishes in other 
parts of the south-west of the State, when planted The leal climatic 
barrier to E (alophylla is dryness Its frontier is the edge oi the wheat 
belt No other bloodwoods are found in temperate Western Australia, 
the wheat belt and the drier areas beyond cut off the south-western 
bloodwoods from the rest of the group They are the evidence of the 
retreat of this group from south-western Australia To the north of the 
State their nearest relative is the widely spread E duchromophlom . which 
stretches from the Murchison m Western Australia round the north of 
the continent to Central Queensland, but which does not make contact 
with the territory of the marn It is one of those bloodwoods which can 
tolerate a very dry climate, and, indeed, in noith- western Australia is 
one of the very few Eucalypts which can hold their own Its southern 
limit is about the same in east and west of the continent The rainfall 
at the western limit is mainly in the winter, and at the eastern mainly in 
the summer, and, as there is a wide range in its amount, this is not the 
limiting factor Topography, soil, and rainfall alone would allow of a 
further extension south, but where the tempeiate floia becomes dominant 
this Eucalypt disappears It is evident that here too, aa in the case of 
E corymbosa, we are dealing with a tempei ature limit to the range of 
the species 

In addition to E dtchromophloui, E ferruqtnea, E peltata, E 
Ckftoniana, E pyrophora, and its variety polycarpa, which are also 
tropical, are forms which are the outposts of the group in and and aemi- 
and localities The other species arc limited'for the most pa it to the 
well-watered fringe of Australia 

E trachyphlota, found oil Melville and Bathurst Islands, occurs 
again m Queensland around Rockhampton and on Percy Island (a little 
over 100 miles du? north of Rockhampton) and in various localities south 
of Brisbane The wide gap in North Queensland and the Northern 
Territory indicates a retrogression in the dner parts of tropical Australia 
It is one of the yellow-barks, and its allies, E exvma, E peltata, and 
El Watsomana, are eastern There is no existing species from which the 
Melville Island and Bathurst Island tree may have sprung independently 
If such a species did exist at one tune, and the distubution may be 
explained as an example of polyphylesis, the parent has died out, so that 
rctrogroanionhaa taken place in any case 
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The following is the present-day distribution of the Coiymbos® — 
Table 0 — Pbbssht DuTEiaunoir or the Cobykxou Euoaltptb 


Bagkm 


Total 

Victoria and Southern New South Wales 

1 

4 

Coastal New South Wales — Kiazna to Northern Rivers 

1 

4 

Northern Riven to Maryborough 

2 

7 

Central Queensland 

0 

7 

North Queensland 

2 

8 

Gulf Country 

0 

A 

Northern Territory 

Z 

11 

Kunberleys 

3 

13 

Broome to North west Cape 

0 

l 

North west Cape to Murchison 

0 

1 

And Intenor 

2 

1 

South west Australia 

3 

3 

Total Tropical 

8 

23 

Total Temperate 

A 

n 


The budding off of endemic species as indi< ated in the table follows 
no rule The relative numbeis of species of restricted range do not van 
a great deal li om area to at ea, the numbeis being too small to show much 
contrast the numlier of wides, howevei, vanes markedly The Kimber- 
levs and the Xoi thorn Territory possess the greatest total of bloodwoods, 
and being bunoiinded by driei territory many aie unable to extend then 
area To the nest the numlier of wides falls to one, to the south to one, 
and to the eHst to four The Gulf country and the diy interior separate 
the eastern stnp of Eucalypts from those of the north, and migiation 
round the const under present conditions in either direction is quite 
unlikely The only widespiead species with this range are E tertmnohs, 
E dtchromophlOM, and E trachyphlaia The last-named hag already 
been discussed The other two can grow in sub-arid conditions, E 
termvnahs glow mg in relatively dry parts of western New South Wales 
and Queensland, E dtchromopMota being one of the few successful 
species m nmth west Austialia The Gulf country has five species — 
E terminal is, E duhromophtoui, E mirnata, E peltata, and E aetoia 
The first two are widely spread in the tropics, but the others have a 
distribution tluough the Northern Territory and the Kimberley s, and are 
not found m the eastern stnp at all E mmuta has a close relative, 
E phcBniuu, endemic in th( Northern Territory E ptychocarpo, 
thiough which they are linked to the rest of the Cory m bos®, is a 
Kim bet lej and Noi them Territory species This does not prove anything, 
but is a slight indication that the central point from which it has spread 
was not eastein E setom is in contact with its allies, E Chftormna 
(endemic in the Kunberleys) and E ferruguiea in the western part of 
its temtorv In the east it is not m touch with the closely allied 
E Tore^iana, an endemic of the east coast of North Queensland, which 
grows in competition with the Malayan element either iu raw forest or 
on its fringes E peltata, the remaining Gulf species, is a dry-country 
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form ranging south through the dry oountiy to Chinchilla It, too, is 
out of contact with E Tortllxana , its closest surviving relative 

E ToreUtana is thug seen to be isolated from its northern km, but it 
is m contact with the lemon scented gum E ntriodoia , which in turn is 
in contact with E maculata E citrxodora has not reached its climati* 
limits and ib probably an offshoot of E maiulata, of which it was for a 
long time regarded as a variety E Torelhana comes nearest to 
E nuuulata, though no longer in actual contact with it except through 
E atriodora Possibly here, too, we have a case of loss of territory by a 
widespread species, as it is difficult to believe that E ToreUtana has 
descended from E manUata , through E cxtrxodora , which is so unique in 
the nature of its oil 

E Abergxana, the othet coastal North Queensland endemic , hnu its 
nearest relative in E ptyihocarpa , a Kimberley and Northern Teintorv 
species, from which it is separated by several handled miles of relatively 
dry country 

The Corymbose* of the eastern coast, exclusi\e of Noithein Queens- 
land which has already been discussed, arc E ronjmboxa, E tetmina f ur, 
E dichtomopklota, E maculata , E trachyphloxa, E intermedia* E 
peltaia , E ctirwdora , E Bloxsomei, E erwua, and E M atsonxana On 
their southern limit, as has bten pointed out, temperature conti ols their 
range E dithronwphlota and E irachyphloia have been shown to havo 
a distribution indicative of a d\mg out over wide areas E esinaa, 
E peltata , and E Watxomma, though closely lelated are sepaiated from 
one another The remaining species along the coast aie in contact with 
their relatives and do not show discontinuous distribution They behav* 
os would he expetted, the wide*, occupying piactically continuous 
stretches of territory, and heie and there suriounding smallci areas of 
endemics 

The whole distribution of the Corymbose therefore indicates a 
former greater extension of the group throughout Australia Lower 
tempeiature on the one hand and drier conditions on the other have 
forced the group from areas formerly occupied The fossil evidence 
points eithei to their presem e or tho presence of allied forms formerly 
m Tasmania At present the sonthern limit is one that is detei mined by 
temperature Elsewhere in Australia the inei easing diyness has left the 
three temperate Western Australian bloodwi>ods isolated from those 
of the rest of the continent In the north and east the range of 
E dtchromopKloxa , E tra< hyphloxa, E Aberqiana , E peltata , E 
Watsomana , and E extra ui suggests a fringe of idles on the margin of 
territory formerly peopled with blood woods The laiger numbers in the 
Kimberleys and the Northern Teintory, and the fairly uniform distribu- 
tion of species in the east and west e\< ept where the climate is rurfavour 
able, the difference between eastern and northern on the one hand and 
western and southern on the other, would seem to indicate a former 
central concentration of the group The occunence of fossil bloodwood 
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type* is Tasmania shows that a retreat has taken place towards the 
north, and that the centre, though probably warm, was not necessarily 
located in that part of Australia which ia tropical at the present day. 

Eudebwxejs 

The Eudcamiete, given generic rank by Robert Brown under the name 
of Eudetm*a, and peculiar especially m the possession of calyx teeth, are 
widely spread m the warmer and dner parts of Australia Thei e are ten 
species, extending from the ucinity of Grafton northwards to Rockhamp- 
ton, through western Queensland and northern Australia, the northern 
part of Central Australia, and down into the goldfields and wheat belt of 
'Western Australia E Baileyana, which is found from Grafton to Rock- 
hampton, is a temperate species, its isolated tropical locality, Dingo, being 
on the Blackdown Tableland Its neighbour, E nmtUi, is not known to 
occur with it at the present day, and at their nearest point of approach 
they are about 200 miles apart, E nnults being found at Alice Downs 
in Central Queensland, a locality which is about that distance from the 
Blaekdown Tableland E Urata from Bold Bluff m the Kimberleys is a 
close lelative of both E ktmtlts and E Baileyana, and it is even moie 
widely separated from them than they are from each other Such a 
distribution indicates a loss of territory formerly occupied by the 
Eudesmien* In the west is E eudesmtoidet, which occurs from the 
Mogumbei River m Western Australia north and east to Tanami Gold- 
Held and the Victoria River It has given rise to E tetragona, E 
eryihrotorya, E Ebbanoenna, and E Memcka in the wheat belt and 
gollflelds of south-western Australia E tetragona, which is found east 
of Katanmng in the Stirling Ranges, and at various localities round 
Hopetowrt and Ravensthorpe, does not make contact with the parent 
species or any of its near kin It, too, furnishes a little further proof of 
the retrogression of the group 

In and Northern Australia E eudesmundes surrounds E odonto - 
torpa, and, applying the Age and Area hypothesis, this latter species is 
to be considered an offshoot irom the widely spread one with which it is 
closely allied Northwards, hut isolated from these others, is E teiro- 
donta, widel} spread aoi oss Northern Australia from the Kimberleys to 
the Gulf, and, like E Baileyana, occurring in regions of better rainfall, 
such as Melville Island It surrounds the allied endemic E U rota in the 
Kiraherlevs 

It appears, therefore, that the Eudesmiea?, though widely spread in 
Northern and Western Australia, are not of uniform distribution Gapa 
separate the species from one another in the east, in the south-west, and 
in the north They agree in general in being comparatively unsuccessful 
in the areas of better rainfall, E Baileyana and E tetrodonta being 
rather more successful than the othets. These two, however, ate not 
dominants m their formations An ancient group, the Eudesraiee hate 
receded from mnch of their territory The evidence, such as it is, of 
thelrrongin seems to point to its being southern rattier than extreme 
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northern. if. eudcsmiotdes and its probable offshoots, odontocarpt, 
tetragona, erytkroooryt, Ebbanoenns, and Memcka are dry-eoontry 
species mainly of .temperate tone distribution, and those that are tropical' 
do not push into the actual northern centres of Eueatypt population 
E Batleyana ia temperate except for the outlying Blackdown Tableland 
locality, which climatically is not tropical The three remaining species — ■ 
E timihs, E tetrodonta, and E Itrata — are well within the tropics If 
the wide E tetrodonta were the parent of E. auntlta, as it apparently 
was of E hrata, it must formerly have had a distribution which it no 
longer possesses, unless it is E stmtht which has contracted its boundaries. 

The present dint ubut ion of the ten known species can best be 
accounted for by assuming that the group originally had a wide distribu- 
tion in the milder parts of Central Australia when the region was better 
favoured as regards rainfall With the increasing aridity it dwindled, 
the species at present fringing the original area occupied Such a retreat 
has occurred with other plants such as the palms Sir Baldwin Spencer 
(19) mentions the case oi a small colony of palms m a gorge about two 
miles long in the Macdonnel Ranges, entirely isolated, but indicating a 
climate formerly very different from that of the present The distribu- 
tion of the Eudearaiew is quite different from that of tropical groups; 
such as E alba and its allies, which extend across the tiopic8 continuously, 
the endemics occupying smaller areas in the territory covered by the 
wides 


EXTRA-AUSTRALIAN SPECIES 
No Eucaiypts are found on the numerous oceanic islands which 
fringe the northern coastline, though on the continental islands (Fraser, 
Palm, Dunk, Magnetic, etc ) they are common where conditions of aoil 
and rainfall are suitable Oq Bathurst Island (north-west of Darwin) 
there is an endemic species (E HtUv) not yet recorded from the mam- 
land , otherwise the species on the islands are those found on the adjacent 
parts of the mamland Only where the probability of land connection is 
great do we find such an extension of the Eucaiypts to the islands 
Guppy (20) found Eucalyptus fruits on the Valparaiso beaches, and cites 
them as an example of futile buoyancy , none of the species of the genua 
has bfecome established naturally in Chile The seeds have no chitmous 
coats like those of Acacia and are not adapted to saltwater transport 
Maiden knows of no caaes of mature seeds completing such a voyage, and 
points out that they fall out of the capsule readily after it haa npened 
The genus extends beyond Australia through the northern islands as far 
as Mindanao m the Philippines The gaps are wide in some eases Four 
northern speeies are found m Papua — E alba , E papuano, E elavtgera, 
and E terettcorms Eucalyptut alba occurs in Australia from Gladstone 
northwards and across the north to the Kimberleys In North Queensland 
it ocean with E tessellam. E termnalte, end E terettcomu In the 
Kimberleys, according to Gardner, it occurs with E Spencenana and 
E. min%ata This is mentioned to show that some of the species which are 
its associates m Australia are not found m Papua. It is known also ttqm 
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Timor and FloreB with eeitainty, but has parted from the rest of the 
species (here Eucalyptus papuana, which was originally described from 
Papuan .material, u found in Bathurst Island and in the Kimberley*. 
(The records o| E tessellans for New Guinea, Northern Territory, and 
north-west Austmlia are doubtful, and the specimens are referable to 
E papuana ) E clavigera is found across northern Australia from 
Broome to the Gulf In Papua it haa been collected at Poit Moresby and 
the Astrolabe Range E terettcorim is found from east Gippsland to 
Papua , in North Queensland it is mostl> variety latifoha, and it u this 
variety that is found on the Northumberland Islands and m Papua 

In addition, there ate two species, E Natidtmana and E Srhlecten, 
which arc non-Australian The former occuis along watercourses and in 
ram-forest country m Papua, New Britain, New Ireland, and the Philip- 
pines, and piohablv in the Moluccas and Celebes It is closely related to 
E Schlccteri trom north eastern Papua, an endemic species of narrow 
range Other than this it haa no close affinities, though there may be some 
distant connection with E Clocziana, which has a tropical and sub- 
tropical distribution m eastern Queensland 

These extra-Australian Eucalypts, though ranging m some cases far 
beyond this continent, are limited in so far as none of them cross Wallace s 
line (as levised by Merrill) on the west Wallace’s lme as ongmslly 
defined (21) lan between Bali and Lombok, between Borneo and Celebes, 
and south of the Philippine group Memll (22), from a consideration 
of the flora (espeeiallv the Dipterocarpa) and the fauna, has modified the 
northern part so that the line now runs from between Celebes and Borneo 
northwards, cutting off Palawan from the rest of the Phihppines it 
thns corresponds with the margm of the Asiatic continental shelf It is 
the western boundary of a zoogeographic and phy togeogi aph ic aiea 
mtei mediate m character between Malaysia and Papuasia The eastern 
margin of this is known as Weber’s line, which approximately coincides 
with the Australian continental shelf 

E alba and E Naudimana have crossed Weber’s line and are 
established in the unstable area between the Asmtic and Australian land 
masses Such a distribution is made possible by the intermittent land 
connections which have existed from time to time in this archipelagic 
region, and which have facilitated the migration of other genera A 
stream of Austiahan emigionts is represented by auch genera as 
Andropoyon, Cladum, Centrolepxs, Pateuoma, Thysanotus, Dnnvys, 
Chanthus, Acacia (A confuiu, a phyllodineous species), Plawgymum, 
Stookhouita, Halotrhagxs, Pmelea, etc Memll (23) considers that seven 
families and over five genera in the Philippines must be considered 
Australian types, and that their sparse distribution in Formosa, China, 
and south eastern Asia indicates a long-continued separation of Luzon 
fiom the Asiatic mainland That these types should have pushed north- 
ward to the Philippines rather than westwaid to Borneo, Java, and 
Sumatra u accounted for by the past geological history of the Malayan 
region Between the Asiatic and Australian continental shelves lies an 
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unstable archipelagic area with both flora and fauna intermediate between 
that of Western Malaysia and Papuasia There is abundant evidence 
pointing towards the lack of direct land connections across this ares 
linking east and west, though there have apparently been opportunities 
for migrations v*d the Philippines Thus it happens that Australian 
plants And their way northward to the Philippines but may not be found 
in Java or Borneo « Merrill's work on the distribution of Dipteroear- 
• paces?, supported by a consideration of other constituents of the flora and 
also of the fauna, indicates that the Bomeo-Mmdanao connection which 
admitted this group from Western Malaysia was moie extensive than the 
connection of Mindanao with Celebes or Oilolo, which also permitted 
migration towards New Guinea It was at this penod that the Australian 
types were enabled to reach the Philippines, and amongst them we have 
Eucalyptus Merrill's conclusions as to the migrations of Dipterocarps 
are lent support by Diels's work (24) on the Papuan species of the 
family Sehlecter, too, finds that the oichids of the Celebes belong to the 
Papuasian legion The whole ot the flora of the intermediate area of 
islands is a tiansition, Hnd 1 lie modified lines ot Wallace and Weber mark 
its boundaries 

A numeiicaJ <ompamon of Eucalypts hi (a) North Australia fiom 
the Kimbeilc\s across northern Australia to the Gulf of Carpentaria, 
(ft) Papua and the New Britain archipelago, and (t) the transitional 
Timoi-Celelies-Philippmes zone, is as follows — # 


Tabus 7 — Compabxboh of Eucalyptus Popttt ations and JSndbmism nr 
Nobthkbn Aubtkatxa and in non Australian Island* 


— 

Kndemlrt 

Wide* 

Total 

North Australia 

1 

16 

I 

JO 

46 

Papua and New Britain Arrhipelago 

i 

1 

6 

: 6 

1 

Intermediate Zone between East and West Malaysia 

*| 

2 

i 1 

i 


These aieas are of approximately equal size, but even if only the 
country mund the Gulf of Caipentana is taken as repiesentative of 
tiopical Australia we f»till have three endemics and nineteen wides — a 
total ot twenty-two There is a very marked concentration m Noith 
Australia In Papua wheie Eucalyptus formations exist, ecological 
conditions are similar to those of northern Australia where the same 
species occur in company with other species not found beyond the 
Commonwealth borders None of the bloodwoods, on which so much 
argument has been based by various authors of papers on the origin of 
the Eucalypts, occur beyond Australia Eucalyptub alba and E terete 
cornu are species of very wide temperature toleration, and E elav\gera 
is also widely spread in northern Australia E papuona, also widely 
spread on the mainland) is closely related to E fewllorw, which extends 




188 PBOCUZ&MQB <V THI BOtAU aoCDWY QT QDtan&Uttt 

down into New South Wales The hr-flkug distribution o f these species 
in Australis indicates that, apart from having the power of spreading, 
they have also had tune to do so , in other words, they are long-established 
species which, given the opportunity ot pushing beyond Australia to the 
north, might be expected to do so That endemio species related to them, 
or widea of more restricted range, have arisen in Australia and not in 
Papua, points to their Australian origin E alba, » the species with the 
widest distribution (Australia to Papua, Timor, and Flores), has three 
Australian relatives of restricted range — E Uouseana in the Kimberleys 
and the Northern Territory , E popultfolta in the dry interior of New 
South Wales and Queensland, and E pa'lidtfoha m North Queensland 
and the Northern Territory Eucalyptus papuana and E danger a 
belong to the Angophoroidee with seven species — E papuana, 
E clavtgeta,E ttsaellaria, E grandtfolia, E aipera,E Spenoenana, and 
E brackyandra in Australia 

The other, with a mainland di&tnhution, E tereticornis, has 
Australian relatives of restricted distribution in E Bancroft t, 
E ampltfoha, E exsa ta, E Blakeley), and in the south of the continent 
it grades off into Eucalyptus toatraia 

The non Austiahan species E Naudtmana and E Hchlei ten are a 
special oaac E A audmtana ( E deylupta) is a dominant species along 
rivers and in dense forests in Papua, New Britain, New Ireland, and 
parts of Mindanao E tSchlecten is an endemio Papuan species desonbed 
in 1922 by Diels from north-eastern Papua Closely allied to 
E Naudmiaua, it is to be regarded as an offshoot from it Taxonomically 
these two species are members of the Renantherse, which reach their 
greatest development in temperate eastern Australia 

The other extra- Austialian species aie selerophyllous forest types. 
Eucalyptus in the tropics usually fails under moist conditions, the 
Malayan element occupying the ground densely and excluding it The 
dense ram forests are, as a rule, no place for the light-loving euoalypt, 
though in the more open monsoon forests in Northern Australia open 
forest types may occur Columnar species, such as E saligna and 
E Tor ell tana, are moic adapted to such habitats owing to their height 
and their rapid growth, and nan compete to a ceitain extent with the 
tropical rain-forest types, though they mainly do so m the more open 
parts such as the foiest margins and along streams 

In temperate Australia ram forests are often dominated by these 
columnar Eucalypts, as, for example, E regnant and E gomocalyx in 
Gippaland E Suudunana is of this type, and is better adapted for the 
struggle in moist megathermic regions where the Malayan types are 
usually so much more successful Its scattered distribution over the 
region from the Bismarck Archipelago westwards to Wallace's line shown 
that it has lost mueh territory which it must have once occupied, though 
still locally successful and dominant One of the most striking charecter- 
istics of the forest formation of the wet region from Cardwell (North 
(jjp^gpaland) north along the coast la the dominance of Malayan types 
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over the Eucalypti, except m dry, windy localities Dense rain forest 
or monsoon forest occupies all but the driest pa its of the area On the 
forest floor where the light filters feebly thiough the dense canopy, only 
shade-loving species can survise Brandis (25) has shown that in the 
case of Skofea rotnuta, and Brown (26) in the case of Parathorea 
malaanonan, that there is a pronounced suppression petiod in the eaily 
life of these types Merrill considers that most Dipterocarps have this 
adaptation In North Queensland ram and monsoon foiests it w common 
to aee numerous small plants belonging to the same species as the 
dominant tree types , while there arc a few small trees of the same species 
These small plants are apparently enduring a suppiession period, and 
will ultimately die unless an opening occurs m the forest During the 
1926 cyclone m the Cairns district, such openings wei e torn in the forests, 
and within a few months the suppiessed seedlings ueie shooting up 
rapidly 

In this district, where the conditions of temperature and rainfall 
are similar to those found throughout the greater part of the Malayan 
Islands, competition of this type suppresses the Enealypts Across the 
greater part of tropical Australia we have inegathermic conditions 
combined with a fairly low rainfall, or even where the annual precipita- 
tion is fairly high, as at Darwin, its seasonal natuic is very marked, and 
a long dry season pi events the appearance of l&m forest Mere the 
Eucalypt becomes established Twenty miles west of Cairns, where the 
rainfall suddenly diminishes as we come to the western slope of the 
divide, the rain forest disappears and Enealypts take its place Along 
the coastal plain of the dry belt south of Cardwell the same thing happens, 
though in the moist gullies the ram forest and monsoon forest reappears 
In the temperate zone passing from dry country to the well-watered 
country of, say, Oippsland, we do not find the Enealypts being suppressed 
in the same way Tall, rapidly giowuig species such as E regnant, 
E gonujcalyr, and E ( nninaht dominate the tempeiatc ram forests Iu 
the tropics, under similar conditions of rainfall and soil moisture, the 
Malayan types would have ousted the autochthonous element 

For the most part the islands tiom the New Britain Archipelago to 
the west and north-west combine the two factors of high uniform 
temperatuie and abundant rainfall which have in the Can ns district 
suppressed the Kucalypts The four Australian specieR, E iereiicornu, 
K alba, E papuana, and E clai i yero, which are found m this area aie 
not of the tall shaft-trunked type, and piefer regions with a inmfall of 
20 to 40 inches pei annum E tcretieornis is certainly fond of nvci 
banks, and therefore of moist conditions, but it must have plenty of light, 
and cannot compete with rain-forest types E Naudimana is of the same 
growth form as E regnant and other specie* common in temperate ram 
forests, and, while able to form pure formations along rivers, is also 
adapted to life in the nun forests In this it is rather exceptional amongst 
tropical Enealypts, and it is not surprising m the ciroumstanber to find 
it as far north as Mindanao 
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GENERAL 

i 

Most of tbe conclusions reached by the study of the present distribu- 
tion of the genus have been presented nnd discussed under the various 
section* of this paper Some general remarks on the subject may sow 
be madt to summarise the conclusions from the evidence presented 

The fossil evidence shows that the Eucalypts with the tianb verse 
type of venation have leeeded from Tasmania The teraperatuie at the 
altitudinal limit of E rori/mbam on the mainland mountains is approxi- 
mately that of the region where its southern outposts aie touud, so that 
it is tempemture which is the pi client limiting factoj m this case. 
During the last glacial penod, when David (27) (onsiders the snow-Ime 
to have come down fully 3,000 feet below the piesent level, the cold must 
have had a piotound effect on the more houthem bloodwoods This 
diffeience in snow-lme would indicate that the teinpei atuie conditions 
which now limit the piogiess ol E toryinboia south waids would have 
been somewhere about the latitude ol Newcastle E rnrnui, which 
extends ftom .hrvis Bay to Hornsby and has been shown above to have 
reached its southern climatic limit, must either have occupied a more 
noi them aua at that time and have contiaited its boundaues, or else 
he an endtime developed alter th< return of the bloodwoods at the dose 
ot the glacial penod Its present northern boundarv is below the limit 
at which it could haw existed at that time The same lemiuks apply to 
E Vfjuraensis, a more southerly endemic ot small range* The contraction 
of area trorn the edges, especially from the northern boundary, without 
any outlines 1o show a former noitheru extension, though possible, is not 
likely, and even nioie unlikely when the two endemic species ahow the 
same helmviour A pre-giaual evacuation of the south, a postglacial 
i (‘invasion, follow id in the fulness of time bj the development ot these 
endemics, seems to have been the post-gla< ml history of this paxt of the 
Blood wood group 

In thf wanner parts of Australia low tempi latuies tease to restnet 
species Here water supply is the deciding factor Except m the case 
ol a few species, E pyrophora foi example, the ai id regions are unfavoui - 
able to bloodwoods The distribution of the group round the borders of 
the continent is the lesuJt of the dying out ol the group in the central 
n gions os it became more and The (oimmttec on Quaternary Climates, 
appointed by the Australasian Association for the Advancement of 
Science m its published repoit (28), summarises the knowledge on the 
subject Some of this consists of deductions from present distribution of 
plants (based on the work of Onmhage and of Andrews), and so cannot 
legitimately be used for explaining the distribution of the bloodwoods 
Mammalian drift occurs in places and suggests a moist, if not wet, 
climate in the now and interior, and a remarkable fauna of giant 
marsupials as the end of the Tertiary is pictured as being destroyed by 
the onset of and conditions (29) The increasing aridity drove the 
bloodwoods to the edges of the continent, leaving the survivors to 
^continue their existence vnthm their temperature limits That the group 
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is not a dying one is amply evidenced by the number of endemics that 
have been produced, some of which have certainly not yet reached the 
limits of their possible range Additional evidence of retreat is shown 
bv the distribution of the Endesmieic and even by the eremean forms 
In the favoured areas of the continent, development of the genus subse- 
quent to the dying out ot the central flora has pioeeeded along different 
lines in east and west Gamboge's excellent account of the development 
of the genus in New South Wales deals with the colonisation ot the 
mountains after the Kosciusko uplift and the development of the flora 
ol the western slopes In Western Australia, conditions have been fairly 
umfoiiu, the uplifts being comparatively small and the restriction of 
marine deposits being strong negative evidence in lavoui of an ancient 
land suiface (.10) Ileie, too, there is geological evidence of increased 
andity, but e\cn without this the isolation oi the south western flora, 
and its definite relationships to the eastern, the survival ol a few eremean 
Eucalypts of the same species in both east and west points to a former 
t entral Eucalypt population whose members gradually penshed as they 
were subjected to increasing aridity 

The very wet regions m the tropics on the other hand are not 
favourable to the Eucalypts The legions ot heavy rainfall along the 
North Queensland toast, from between Cai dwell and Innisfail noith wards, 
are remarkable foi the failure of the genus Practically the whole of the 
terntoiy is occupied bv rain-forest types, and the few Eucabpts are on 
the drier ndges, the sandy stretches, and in a few eases m the more open 
pails of the rain toiest where light conditions are more favourable 

A number of faits conmmng the present distribution of the 
Eucalypti must then lore be taken into account when discussing the 
01 igin of the genus Eucalyptus They are as follow — 

(1 ) The Eucalyptus fioia ot cold legions is specialised 

(2) The Eucalypts have letieated fiom regions now and but 
foimeily well watered 

( i) Greater numbers occur in the tempcrati oiul zones than in 
the tropicHl and zones 

(4) Eucalypts have failed in competition with lam-torent types 
in the tiopical paits ot Australia 

(3) The species in model ately well-watered regions ot the tiopica 
are few in comparison with those m similar aieas in the 
temperate zone 

(t>) The kpecies which have both a tropical and a temperate 
distribution in eastern Australia indicate a southern origin 
rather than a northern 

(7) The Coiymbosa 1 , often considered an unsuccessful type, 
though foiced back with other types from the intei lor, have 
continued deAelopment m the coastal regions, though the 
Pleistocene glacial period destroyed them in the south In 
southern New South Wales they are re-invaders, not a new 
type from the north 
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(8) The geological and climatic history of Australis haa been 
responsible for extensive dying of species of the genus* and 
the present bamers of climate and physiography (for example 
Bass Strait and the Great Divide) have ao affected its spread 
that a simple application of the Age and Area hypothesis is 
impossible except in small areas and then only for a eon 
uderation of the local development of the genua 
In brief it may be asserted that the drying up of Central Australia 
obliterated much of a well developed Eucalypt population leaving a 
marginal fringe of survivors Am the burners of climate and physiography 
have changed oonaidcrablv in the east involving a northward retreat and a 
southward re invasion in addition to the retreat from the central regions, 
it is not possible now to locate the point of origin < f the genus In view 
however of its present da> re puremtuts and < f the reasons advanced, 
it seems certain that Eucalyptus first successfully established itself in 
that part of Australia whit h in late Cretaceous ir early Tert ary- tiroes 
had a temperate climate an! a furly abun lant rainfall 

SUMMARY- 

Most of tlic species of F ucal} ptus are located t uud the coast in a 
pelt about 200 miles wide Isolation of Tasmania and southwestern 
Australia has resulted in a high proportion of endemism the term 
endemic being used to denote a species i entrusted to one only of the 
defined regions rhis high endemism is not a pi oof if gieat a^t Most 
of the eastern Eucalypts are temperate the total numbers and numbers 
of endemics decreasing north of Maryborough Taking the whole of 
Australia we have 30 species of nairow and 37 of wide range m the 
tropics the figures for the temperate rone being 202 and 92 respectively 
The number of speous decreases rapidh as the and regions are entered 
and the endemism is also less marked except on the Western Australian 
goldfields where the suectus of the E ohoia and E «« crassata groups 
has reused the figures consid tally L remean species such aa E dwerti 
folui E Floctonux etc which are found in cast and west but not in 
central Australia are regarded as relics The bloodwoods are shown to 
bi the descendants of a surviving fringe of forms which have retreated 
from th< more central parts and the same is true of the Ludoumea 
Fvidene is presented to show that there has been a retreat of the blood 
woods from the south followed by a re invasion from the north The 
extra Australian Fuealypts are emigranta and the^enus is a comparative 
failuie in Malaysia owing to chmatiQ factors Present day Eucalypts 
avoid the and tropics the extremely moist tropica th< and temperatfc 
regions and the cold of the mountain tops In the favourable parts of 
the tropics their numbers are very small as compared with those of 
similarly watered temperate areas It is concluded that the genua 
Eucalyptus at the present day is a development of the fringe of species 
which remained round the coast after the destruction of the greater 
number of the species as the central part of the continent became more 
arid, and that the early Eucalypts established themselves w the wdU 
WM#ed temperate portions of the continent 
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To the 1 1 r mbit 9 o f the Koyal Society of Queensland 
Yum Council h«i» phrisiirc in submitting jfs Report foi the year 

1927 


Ten original pai>ers ueic lead and discussed before the Society 
during the \eai Two public nicetuigH ot h popular character were held 
Professor B I) Steele, D He , PHH, gave h lecture on “Oil in Queens- 
land, 1 ' ami on the occasion ot the \«wton Tricentenary addresses were 
dehvered bv Piofesaors T Parnell, H J Priestley, and Mr II A 
Longman During the year Professoi K J Goddaid ga\e a lecturette 
on “Bunchy Top ot the Banana *’ 

The Council wishes to acknowledge generous subsidies amounting 
to tl04 19 h from the Queensland (Government towards the cost of 
printing the Proceedings ot the Society Appreuutrve acknowledgment 
is also expressed to the Cmveisitv of Queensland foi housing the library 
and providing accommodation for meetings The hbraiy has been 
removed to a room adjacent to tin Inn versify library, and has been 
reorganises] 

The membership roll consists ot foui corresponding members, six 
life members, 171 oidinary members, and three associates During the 
year ten new members were elected The deaths of Professors Liversidge 
and Rennie (coi responding members) and Dr W F Taylor (a trustee) 
arc reported with regret Messrs F Bennett, B Sc , and J B Hender- 
son, Fit 1 , and Dr A J Turner were elected Trustees of the Society 

There were t*n meetings of the Council The attendance waa aa 
follows — E W Bick 10, W II Bryan 7, J V Duhig 5, E -T Goddard 
7, R W Hawken 5, D A Herbert 9, II A Longman 3, E 0 Marks % 
T Parnell 8, H C Richards 7, C T White 8 

E J GODDARD, President 


D A HERBERT, Hon Secretary 
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nuned «nd found correct. £ W BICK, Hon 

H J PBIE9TLEY, Hon Auditor, 

£fth February, 1928 
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ABSTRACT OF PROCEEDINGS 


Abstract of Proceedings, 19th M \bcei, 1928 
$ penal Verting 

A Special Meeting was held in the Geology Lecture Theatre of the 
UmvcTHitv at 7 40 p in on Monday, 19th March The President, Professor 
B J Goddard, occupied the chan Ou the motion of Mr Longman, 
seconded by Dr Marks, it was decided that Rule 15 of the Constitution 
of the Six ut\ be attend to allow of the appointment of two editors 
instead of one 


Annual Mutiny 

The Annual Meeting ot the Society was hi Id in the Geolog\ Lecture 
Theatre oi the l mviisiH at 8 pm on Monda\ 19th March, 1928 

His Excellency the Governor, Su John Goodwin, occupied the cliau 

Apologies wue mewed fioin Mi G 11 Baiket and Di Ilamlyu 
Han is 

The Ahmites ot the pi c\ ions lm ting wen read and confirmed 

The Annual Ripoit and Financial Statement wcic adopted 

The following oflneis were elected for 1928 — 

PiPBidmt Piofessoi T Parnell, M A 

Vice-Pu bidents Piofessoi E .1 Goddaid, H A , D Sc (( x offu to) f 
and Protessoi J P Low son, M A , M D 
Hon Secretaiv Mi 1) A Hubei t, M Sc 
Hon Librarian Dr J V Duhig, M B 
lion Tnasurei Mi E AY Bick 
lion Editoi Ali 11 A Longman, V L S C At Z S 
lion Auditor Piolissoi II J Pnestliv, MA 
Minibus of Coum i] Piofessoi R W llawken B \,ME,M lust 
C H , l)i T G II Joins A Al’l, Di E (> Maiks, BA, 
HE, MI) Protessoi II V Richards, D Sc and Air C T 
White, F L S 

Di () S llus'httld was unanimously elected as an ordinary 
member 

Mi r l \ Williams and Mr W W Bryan were proposed tor onlinan 
membi iship 

Proteshor T Parnell was inducted to the position of President for 
1928, and Professor E J Goddaid del lured his Piesidential Address 
entitled “Virus Disease^ Then Dealing on the Cell Theory and otku 
biologic al Concepts M On the motion of Mr H A Longman, seconded 
by Dr J V Duhig, a vote of thanks waa accoided the retiring president 
for h% address A vote of thanks to His Excellency the Governor was 
rarnec? on the motion of Professor H C Richards, seconded by Mr 
J B Henderson 

The 'Council has received a letter from Dr E 0 Marks, Hon 
Secretary, Gnat Banrer Reef Commrttee, University, Birsbane, and, 
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as thib is ot special interest, it is communicated for the information of 
membeis who may desire to co-operate 

Dear Sir 

In reference to tlie expedition to the Great Barrier Reef which 
is expected to arrive from England In July and which has the full 
support and co-operation of this ('ommittec, 1 am directed to enclose 
copy of a memorandum containing the latest details to hand 

Both the Fnglista Committee and the leader of tin txpedltlon. 
Dr Yonge, have repeatedly expressed their desire for the co operation 
of Australian workers In marine biology Unfortunately the funds will 
not permit of offering any salary It jb hoped by til's ( omnilttee, 
however, that the unique opportunity for combined scientific work will 
be taken advantagt of by research workerH and institutions Interested 
lu marine biology My Committee would be glad to hear if your 
institution desires to send a representative to work in conjunction with 
(he expedition or can recommend any research student or othei worker 
who may be desirous of joining thr expedition 

Yours faithful!*, 
b O MARKS, Hon Secretary 

To the Jlon Secretary 

Royal Society of Queensland 

Addendum —In accordance with the alteiation 1o mle 15, made at 
the special meeting on 19th March, 1928, Dr W II Bmm, MO, was 
appointed eo editor hv the Council of the Society 

l) A HERBERT, lion Seeretaiy 


\HsTR\CT OF PmKFhDlN(>s 30T11 Al'RlU, 192 s 

The Oidinary Monthly Meeting was held in the Geolug\ l>ecture 
Theatre on Monday, 30th April, 1928, at 8 p m 

The President Piofessor T Parnell in the chair, and about forty 
iih minus present 

\n ajwlogy for absence was received from Mr C T White 

Tin minutes of th° pre\ious meeting were read and confirmed 

Messrs T A Williams and W W Bry an were eleitid ordinary 
iiirmbers of the Society 

Messrs W J Chamberlain, M Sc , Inigo Jones, and T Runmei, 
M Se , were nominated for ordinary membership 

A paper entitled 14 Ciniuimotnum Laubatn — The Chemical Characters 
of the Essential Oils of Leaves and Bark,” by T G II Jones, D Sc , 
A A C I , and F B Smith, BSo, FTC, was read bv Dr Jones, and 
commented on by Profesaor H C Richards and Menms Hoibcrt and 
Henderson 
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Dr T V Duhig read a paper on “Investigations into Sewage 
Pollution of the Brisbane Estuary M As the result of investigations 
over the period of five months, he reached the following conclusions — 

( 1 ) The present method ot disposal ol sewage into the 
Rusbcine River estuary is not a nuisance 

(2) The sewage as discharged contains solid matter only in a 
very finely divided state 

(3) The bacterial content ot the sewage is reduced with very 
great lapuhtj 

(4) The power of the watci of the Brisbane estuaiy to lender 
sewage innocuous at piesent is many multiples of its used powei 
in this respect 

( r>) The volume of water in the Brisbane estuary cau 
effectuality steulise, at a minimum twenty-four hours, effluent 
within tlie tune estimated at four liouis fiom cessation of discharge 
at the outfall, ivni at a maximum depth ot 4 feet ot water 

(ti) Shallow water is not as good a diluent for mu age as 
deep water 

(7) Onshoic winds hlownng on shallow wat°r hinder 
dispoi sion and dilution 

(8} StwHge disposal would bo greatly improved by 
continuation ot the outlall into deeper watei The optional length 
of this < out uniat ion would be a function of the grade of the 
channel and could only be determined bv sounding experiments 

(9) At present the method ot disposal m economically sound 
and peifcetlv Hate, piovidcd that no sea food is taken from the 
shore 800 vaids above and below tlv* out tall sewer, at a distance 
of 50 vaids from high watei maik 

(10> The most peiicct hvgiemc result can be obtained by 
sewage dischaigc lasting irom the end of flood tide until withm 
an hour ol the end oi the ebb tid« k 

(11) All these < oriel usiona inav be* altered bv large increases 
in the volume of the discharge 

The papei was discussed by Professoi Hawken and Mcssis 
Hendeison and Longman, and the President 

Mr H B Watkius exhibited a tasc lftted rose stem which, on pruning, 
had given rise to normal shoots 

Mr II A Longman exhibited a cast ot the fossil Galilee skull, 
the original of which was found m a cave near the Lake of Galilee in 
1925, and was the first skull of the Neanderthal type to be found outside 
Europe The Gallic* skull consists of the frontal part of the brain-case, 
Irith incomplete facial bones The skull was narrow and high-vaulted, 
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and the bones were not bo thick as in characteristic Neanderthal fowls 
In some respects this fossil approaches the Australian aboriginal 

Mr H Trjon commented on the exhibit 

Mr D A Herbert exhibited specimens of haustoria of Kxocarpu 4 
humxfiua, a Tasmanian heim-paraaitic flooding plant The specimens 
were collected foi the hist time in National l\nk, Tasmania, in January, 
1928 


Abbtrvot op Proth- dings, 2Sth Mvy 192h 

The Ordinary Monthly Meeting was held m the Geology Lecture 
Theatre of the Umvenity on Monday, 28th May, 1928, at 8 pm 

The President, Professor T Parnell, in the chair, and fourteen 
members present Apologies tor non-attendance were received from 
His Excellency the Governor, Dr f V Duhig, and Mr D A Herbert 

Messrs W J Chambeilain, JI Sc , Imgo Jones, and T Rimrner 
M Sc , were elected ordinal v members ot the Society 

Mr P W Moorhouse, B Sc , was nominated ior ordinaiy mem be r- 
ahip bv Mr D A Herbert, and Mr It (' Tow lev bv l)r J V Dulug* 

Mr A P Dodd, in a few intiodnctoiv lemaikx, tabled a paper 
on tht 4 ‘Revision of Finn Genua of HcHtouida* 

Mr A P Dodd also delivered a verv intei esting lecture on 
“Pnckly-pear lnsecth 9 In outlining the subject he pointed out that 
the Pncklv-pears (Opuntiu app ) had bo<n mtiodueed into Australia 
without their natuial enemies Owing to this, and to favourable 
climatic conditions, they had spnad rapidly and become a pest In 
their native habitats, Southern North Amenu and South Aineiica, the 
various forms of prickly-pear weie kept in chick In natuial enemies 
in the ahape of insect pests 

The Pnckly-pear Board lias com entiated its activities on investi- 
gating inflects adveiselv affecting the pear *ind on mtioduemg those 
found the most eflective On ai rival the} art car tullv tested bv 
Jaboratoiy and field experiments to aseeitam vvlnthei they will attack 
economic or other plants as well as members ot the Opuntia familv 

Mi Dodd gave an interesting review of the introduction, bleeding, 
testing and liberation of insects, and he stated that so fai the Indian 
cochineal and cactoblastu* had proved the most effective, and with the 
aid of these insects the pncklv-pear was now held in (heck irotu spread- 
ing, and theie is every probabilitv of its giaduril extermination 

Mr C T White, in proposing a vote of thanks to the lecturer, paid 
a tribute to the good work being carried on bv Air Dodd and his staff 
Mr J B Henderson, m seconding the motion, outlined the events leading 
to the formation of the Prick! v -pear Boaid, and gave instances of the 
tety effective work of pear destruction * 
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Abstrvct of Proceedings 25th Jv\h , 1928 

The Ordinary Monthly Meeting was held in the Geology Lecture 
Theatie of the University on Monday, 25th Jnno, 1928, at 8 pm 

The President, Piofessoi T Parnell, in the chan, and eighteen 
munbeis piesent Apologies foi non attendance were received from 
Hu> Excellency the Governor, Professor Hlchaids, Di Whitehouae, 
and Mr Tryon 

Messrs F W \looi houv», li Wi , and R C Cowley were elected 
ordinui v members of the Society Mr L L M Ban was nominated for 
ordinary 7 membership by Air W C Dorrnei and Di John Bostoek, M B f 
B8, DPM, MRCS, LRCP, bv Mr 11 A Longman 

The President announced that at a spec ial meeting to be held on 16th 
Julv Sir Arnold Thcilei would deliver a lecture on “Problems of 
Phosphorus Deficiency in Stock M 

Ah W D Ftaiicis read a papei entitled ‘The Location oi Saponin 
in the Foam Baik Tiee ( Jatjtra p&cudo-rkiut) M The bark of the foam- 
bark tree was a lomniercial commodity in Australia befm* the wai It 
was used as a substitute tor quillapi bulk whn h produces a heud or foam 
on cordials The toaui-baik tree is found ui the semhs or lam forests 
of the coastal part of Australia from the Richmond River in \ow South 
Wales to the Ban on River Noitli Queensland The frothing of inlusions 
of the bark is due to saponin As a ictaill ot anatomical and micro- 
ihemical studio* of the various paits of the tree the investigatoi found 
saponin to be concentrated in certain parts of the oulei bark of th* stem 
and root, in tin wood of very voung twigs in the walls of the fiuit, and 
m the recently formed wood of the root and stem The chlorophyll- 
containing tissue of the leaves do nol contain saponin and it is therefore 
indicated that the saponin is not a duett produt t ot photosynthesis 
The concentration ot saponin in the cell walls in almost all eases suggests 
that it is eoiuerned with the c oust ruction or composition ot the ce’l 
walls The frequent ocean mue of saponin m association with baldened 
tissue suggests that it uia\ b< especially connected with the elaboration 
oi woody tissue The papei was discussed by Messrs Dormer, Bennett, 
White, and Longman 

\ pap«T bv G II TIaidv entitled “ Rovisional Antes on Desc nbod 
Anstialian Kohlurtlies ot the Genus Ommaitu s “ was communicated by 
the lion Societal \ The paper wns accompanied bv speumens referred 
to in the text 

Mr V T White exhibiled specimens of 32 species of Basic! lomycetea, 
mostly Polvpoiaceje, collected on Dunk Island by Air W (J Dormer in 
ATav, 1927 As some of these have not hitherto been teported from the 
State, it is intended to publish the list 

Mr H A Longman exhibited (a) fossil Dicotyledonous leaves from 
Alt A Arthur's property, Coolabuma, seven miles from Kuigaroy, and 
(8) two molar teeth and the fragment of a mandible of Macropus ana k 
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found 40 feet below the surface in a well by Mr D. Salisbury at Knapp's 
Creek, near Beaudesert The exhibits were discussed by Dr W H Bryan 
and Dr George Parkei 


Abstract op Pkocw dings, 27tu Augist, 1028 

The Oidinai 3^ Monthly Meeting was held m the Geology Lecture 
Theatre on Monday, 27th August, 1928, at 8 pm 

The President, Piofissoi T Parnell, in the chair, and about 
thuty members present 

The Minutes of the previous meeting were read and confirmed 
Mr L L S Bair and Dr John Bostock, MB, B8, DPM, 
MR OH, LRGP, were dieted ordinary inenibeis of the Society 

The Piesideut referred to the death of Mr W R Colledge, and 
expressed the Society's appreciation of his work 

Piofessor 11 C Richards communicate d a paper entitled “ A 
Geological Reconnaissance ot Part ot the Aitape District, Mandated 
Territory of Now Guinea, by II G Raggatt, B Se , of the Department 
of Mines, K\dney The gtneial geographical features of the area me 
as follow (1) The* Coastal plain is about one mile wide at Ulau, and 
reaches a maximum ot approximately 12 miles at Sissano It is so 
little laised that the stieams which flow through it inevitably meander 
as the\ approach the sea in some places forming deltas with 
numerous distiihutunes With the escoption of Vanimo, there are 
no deep watez ba>s of importance (2) The* Coastal foothills are a 
well-defined aiea between the plain and the main dividing range, and 
have an average height ot about 500 tent The streams are i datively 
swift flowing and dec ply entrenched ( D The Dividing Range here 
does not exceed 5,000 feet in height and is enclosed in thick jungle 
(4) The Inland slopes, populated by the Wa-pi tube, are little known 

The rocks exposed uoie provisionally classified They include 
pre-Cretaceous schists and gneisses of the main dividing range, pre- 
Miocene (possibly Mezozoie) altered sediments, Tertiary (probably 
Miocene) beds of blue micaceous mudstone alternating with shale 
and sandstone, and of limestone, late Tertiary (probably Pliocene) 
beds of limestone, volcanic rocks, conglomerate, sandstone, and 
agglomerate, recent and Pleistocene estuarine and nver beds, river 
gravels, sands, and muds Paleontological notes were supplied by 
Messrs Tom Iredale and W S Dun It was suggested that the 
scare h for oil be confined in the firbt place to locating suitable 
stiuctuies in beds of Miocene age which have not been too highly 
folded or much intruded by igneous rocks The paper was discussed 
bv Sir Edgeworth David, Mr J, II Reid, and Dr E O Marks 

Professor H C Richards exhibited a specimen of clay shale with 
a curious chocolate iron-staining pattern The specimen, which was 
forwarded by Mr T Blatchford, the Government Geologist of 
Western Australia, has a very unusual pattern which, owing to its 
regularity and nature, suggests a possible organic origin It came 
from a locality 80 miles south-east of Wyndham, Western Australia, 
and underlies the Balterella beds Mr Blatchford has obtained othgf 
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specimens of similar pattern in the Braeude area from the NnllaguM 
senes The finder is anxious to have an adequate explanation of the 
origin of the pattern, and hopes that such may possibly help in 
fixing the age of the Nullagine beds moie accurately 

Professor Richards also exhibited precious opal from a quarry 
in the Bnsbane tuff at Kedron Thu was forwarded by Mr Huxham, 
an engineer of the Bnsbane City Council, and bad been obtained 
during quarrying operations from “ porphyry ” metal The exhibits 
were commented on by Dr Bryan, and an informal discussion took 
place 


The Council wishes to draw the attention of members of the 
Society to an announcement by the Royal Society of New South 'Wales 
that a pme, known as “ The Walter Burfitt Pme,” has been 
established by that Society The pme is awarded at intervals of 
three years to the worker in pure or applied science, resident in 
Australia or New Zealand, whose papers and other contributions 
published during the past three years aie deemed of the highest 
scientific ment, account being taken onlv of investigations described 
for the first time, and carried out by the author mainly in these 
Dominions The prize consista of a medal and the sum of £50, and 
may be awarded to two authors working m collaboration The first 
award will be made in May, 1929, and nominations and publications 
should be submitted to the Royal Societt of New' South Wales not 
later than 28th February, 1929 

D A HERBERT, 

Hon Secretary 


Abstrvct <>p PnoccrniKos, 24tu Sn*w wblr, 192h 

The Ordinal v Monthh Meeting was held m the Geology Lecture 
Tlieiitio of thi ITimeisitv cm Mondav 24th Septembei, 1928, at 8 pm 

The President Piofessoi T P.irnell, in the chan and about forty 
members present 

'Jha'TtrtntltW of the previous rmetmg were lead and confirmed 
MISs M E Lethbridge was lioinui ited foi ordinary mcrabet&hip by 
Dr J V Duhig 

Professor R W Hawken. BE, read a paper on “Stress 
Transmission in Frictional-cohesive Matenal ” This was an inqiuiy 
into the question of stiess tiansmishion m material other than fluids 
Fluid pressuie was taken as the fund.mu ntal law, and the change in stress 
throughout the malerial ansing from potential factional and cohesive 
resistance to shear, sepai ately and conjointly . were expounded The 
author’s method goes on the asmimption that the cohesive resistance is 
uidependent of previously existing stress equilibrium foi non- cohesive 
material Consequently, in computation cohesion is treated as an 
independent shear intioduced as a maximum on a plane with correspond* 
mg shears on all other planes The plane on which the shear c ia 
introduced will be the Critical Plane of Equilibrium In the ellipse ol 
stress deduced, the active shear on the critical plane is equilibrated by 
the potential resistance to shear due to both frictional and eohegrvp 
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resistance The outstanding factor of the analysis set out is that the 
principal planes for frictional-cohesive material differ necessarily in 
direction from those for the same loading, presuming no cohesion 
In the author's new, the theories ot Rankine (earth pressure), of 
Navier (failure in compression), aud of Guest (failure by shear) are 
special limiting cases Those of Scheffler (unsupported banks), 
Ketchuin (trench cutting), Bell (pi mure in clay), and any straight 
line wedge theory for cohesive matenal have the same basic error — 
namely, that a him ting condition, impossible practically, is assumed as 
existing for the general case The author's view bemg at variance with 
accepted theories, the reasons were discussed fiom several aspects and 
illustrated bv examples, theoretical and practical The paper was com 
mented on by the President and by Dr E O Marks 

Dr R Hamlyn-Hams read a paper entitled “Notes on the 
Breeding Habits of Culex fatxgans , Wied , and its Aswiciatid Mosquitoes 
in Queensland ” C fatxgans is found associated with nine different 
apccies of mosquito in the Greater Bnshaiio area, the association being 
dependent to h very large extent upon the state of the water at the 
time of selection There exist ovclu variations due to tarn and atmo- 
spheric conditions in which tcmpewilun nnd humidity play an important 
part The study ot hydiogen ion concentration within certain limits 
of waters selected tor breeding purposes does not thiow jny light on the 
reason foi selection, but serves only as an indu nlion ol the tyjK* ot water 
preferred bv certain kinds ot ioodslufls m organisms or aquatic 
vegetation, as the case ma\ bt There lonsichiabh mortality Among 
the development si stages of V fattgan^ at nil times, but cspeciallv during 
hot summei weather It is suitnised that this is due either to a kind 
of intoxication or narcotic poisoning or to the toxio nature of the 
decomposition products, especially in icid by the high temperature 
Investigations into the breeding oi mosquitoes m the Brisbane cemeteries 
lead to the belief that V fatxqan\ and Acdes notoicriptus choose the 
artificial meptuclis on graves more so than other mosquitoes and use 
them to the full extent ot then power C fatxgans holds undivided 
away in some ceintlencs, A ax genie us choosing vessels neai human 
habit ations for pretoicnce Ft is surmised that Wurxdus alternant and 
Aedes vtqilar M*Je<t fr<sh water only from compulsion being both by 
natuic silt marsh mosquitoes rhaiophvta do not thrive in pollution, 
and hence when mosquito larvn oceui with Adc/lo they are usually 
A annuity, aud Hornctnm* other sylvan species ? Jther than C fahgans 
Under laboratory tonditionH however, it is quite a common thing for 
C fatxgans to lav egg rafts upon \ della w ,itei The wXe of the egg raita 
of C fatxgans js entirely dependent upon the state of maturity of the 
female Though the pieaenee ot food seems to be the determining factor 
in the selection of breeding places the quantit> and quality of the 
decomposition products in the water may be said to be the mam deter- 
mining factors with regard to the meamue of retardation in development 
of C fatxgans 

Under laboratory conditions eggs sometimes fail to produce larva*, 
and it is surmised that infertile females even though possibly fed on 
blood, produce infertile eggs The possibility of the septic tank as a 
breeding ground for C fatxgans must be recognised Pollution from 
tanneries is responsible for enormous numbers of C fatxgans 9 though tan 
liquor pits are far too acid for selection The paper waa discussed \0 
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Dr J V Duhig, Mr F A Perkins, Dr E 0 Marks, and Mr W J. 
Chamberlain 

A papir entitled “The Essential Oil ot Eucalyptus Andrew si from 
Queensland,” by T G II Jones, l) Sc , A A CT and M White, B Sc , 
was laid on the table A euealypt common on the road between 
Toowoomba and Crow's Nest, named b> Mi C T White as E 
hamastoma var inophlout, but (onbidered bv him as probabh leferable 
to E Andifwv , was shown on the evidence of its essential oil to belong 
to the lattei species 


Abstrut of Proclfoinos, 20111 Ot iorik, 1928 

The Ordinary Monthly Meeting was held on 29th Oi tolar, 1928, 
at 8pm, in the Otology Lecture Theatre, University The President, 
Professor T Parnell, in the ehan, and about twenty-five members 
present Apologies weie received hom Di Marks and Professor 
Richards 

The minutes of the previous meeting were read and eoufnmed. 
Miss M E Lethbridge was elected to oi dmai> membership of the Society 
A papit entitled 11 Petroleum fiom the Roma Boies M In J B 
Ilendeison, V I 0, anti W J Wiley, M Sc , was communicated bv the 
senior an t hoi Tins was an account of tht w f ork undei taken at the 
Government (In mica 1 Laboratoiy, and an historical account of the 
investigations was givt n The expel lincntal woik on a sample of Roma 
oil received in November 1927 involved a fractional distillation of 
the oil, and the determination ot the vapour piessuie vnpom density, 
and specific giavity of the fractions Tin u suits wtie piesented in 
tabular form, and samples exhibited Di L S Bagstei, Mi Reid, and 
the President discussed the papei 

Dr W II Biyau communicated a paper bv Mrs C Buggs on 
‘ The Busbanc Tuff ” The paper dealt in some detail with the field 
occurrence and petrological characters ot that founatioii Uliemieal 
analysis of typical samples of the tuft weie given and compared with 
chcmualh similar locks in Austialia and elsewhere The age and 
origin of the Busbane tuft ucie fully discussed, and a hypothesis was 
advanced as to its iclntionship with tin vanons late Palueo/oie and 
Mezozoie igneoutf rocks of Southern Queensland r Jhe economic value 
of the formation was also eonsideied Messis Denmoad and Inigo 
Jones aud I>r Bryan discussed the paper, and appreuatne comment 
was made bv letter by Professor Richards 


Absirvct of Proceedings, 2bTii November, 1928 

The ordinary monthly meeting was held in the Geology Lecture 
Theatre of the University on Monday, 26th November, 1928, at 8 p m 

TJhe President, Professor T Parnell, in the ehan and twenty members 

present 
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The minutes of the previous meeting weie lead and confirmed 

Mr D A Herbert, M Sc , lead a papei entitled “The Major Factors 
in the Present Distribution of the Genus Eucalyptus ” Most of the 
species of Eucalyptus are located lound the coast in a belt about 200 
miles wide Isolation ot Tasmania aud south-western A us ti alia has 
resulted in a high proportion of endemism This high endemism is not a 
proof of great age Most of the eastern encalvpts are tempeiate, the 
total numbers and numbei s of endemics deci easing north ot Matyboiough 
Taking the whole of Australia, there aie 30 species ot nanow and 37 of 
wide range in the tropics, the figures for the tempeiate rone being 202 
and 92 respeitivcly The number of species decreases rapidly as the and 
regions are entered, and the endemism is also less marked except on the 
Western Australian goldfields, where the success of the £ oleosa and 
E me rasgata groups has raised the figures eonsidei ablv K rernean species 
such as E (hversifoha, E Flottonnv, etc , which are found in eaBt and 
west but not in cential Australia, are regarded as lelics The hloodwoods 
weie shown to be the descendants of a sumving hinge of forms which 
have letreated lrom the more cential parts, and the same is tiue of the 
Eudemiiea* Evidence was piosentid to show that there has been a reheat 
of the hloodwoods from the south, followed by a ie invasion from the 
north The cxtia-Australian encalvpts aie emigrants, and the geuus ih 
a compaiative failure 1 in Malaysia owing to climatic factors Piesent day 
eucalypts a\oid the arid tropics, the extremely moist tropica, the and 
tempeiate legions, and the cold of the mountain tops In the tavouiable 
parts of the tiopics their numbers are very small as compared with those 
of similaih watered temperate areas It is concluded that the genua 
Eucalyptus at the present day is a development of the fungc ot species 
which remained round the coast aftei the destruction of the greater 
number oi the species as the cpntral part of the continent became more 
and, and that the early eucalypts established tliemsc Ives m the well- 
wateied temperate portions ot the continent The paper waa discussed 
by Mcaars 0 T White, W D Francis, and Inigo Jones 

Mi II A Longman exhibited a juvenile specimen ot Epu eratodus 
foritei i, 14 1 ) mm in length, which was one of a sei ies secured alive from 
Enoggera Reservoir The discovery of these juvenile lung-fishes was of 
interest to members, as they were the progeny of the large specimens 
placed in the reservoir in 189. r >-1896 by the late D O’Connor under the 
auspices of the Royal Society of Queenaland A detailed report appeals 
in “Memoirs of the (Queensland Museum, ” vol ix , part 2, pp 160-173 
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Proceedings of the Royal Society of 
Qyeensland. 

Presidential Address. 

By 1’jtOFKhSOB T P.MINTI I>, MA 

(Delivered before the Royal Societn o] Qiuenslautl, 11th Mauh, 1919 ) 

Ah is shown m the annual report submitted bv vrar Council the 
Royal Sot icty, dining the past year, lias lontinued to pertoim success- 
tully the function for which it was iounded — “the furtherance of the 
natuiul and applied sciences, espocinlh bv means of original roseaich” 
— hn tlmteen papers on vanous hi an dies of science were lead and 
published The thanks of the Society aie, 1 think, due to our two 
co-editors, l)i Bivan and Mr Longman, for the vers efficient manner in 
which tliey have pel tormed the onerous duty ol seeing these publication* 
through tile press 

Another impoitanl activity entailed in this lunttion is the bringing 
togethei ot people interested in scientific work Hnd liei e too, the Society 
has had a successful jear, for mem Ik* is have had oppoi turn ties ot 
meeting and heai ing several veiy distinguished \ lsitois In this connec- 
tion, alao, I should like to mention the libiaiy, lor, apait irora our 
monthly meetings, it constitutes the only dmet bond of union between 
members of the Society Our veiy valuable and useful collection of 
hooka and journals is now housed in a convenient loom, and tables and 
chairs and extra shelving have been provided with a view to making a 
more comfortable and convenient reference hbrarv It is hoped that 
members will take advantage of the improvements and by a more general 
use of the library add to its value as a direct aid in the advancement 
of science, and hs a common meeting ground foi membeis ot the Society 

Despite the expenditure on the libraiy, the balance-sheet shows 
that the finances of the Society are in a satisfattoij condition, and in 
thus connection I should like, with your permission, to iecord out 
appreciation of the very efficient and untiring services of our treasurer, 
Mr Biek 

It is my sad duty to iecord the deaths of three of our members 

Mr William Robert Colledge died on 26th August, 1928, at the age 
, of eighty-six • Though bom in England, he spent the greater part of his 
r !ife in Queensland, where he held the position of manager of the Brisbane 
Associated Friendly Societies ’ Dispensaries Ilia leisure time was devoted 
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to the study of natuial histoiy and he was ft recognised authority on 
rotifers and mosquitoes An active supporter of the Royal Society, he 
hold the position of Piesident in 1910, and between 1900 and 1925 he 
eontiibutod ten papeis to our Proceedings Himself an enthusiastic 
woiker, he spared no effort m helping to interest others in natural 
history, and his loss will be deeply felt by this and kindred societies 

Dr Jm Vmlav I>an£& Piofessor of General Gcograph\ at the 
Chailcs University of Prague, was hilled in a motor accident on 13th 
April at Jios Ang< les Jn the comse ot his exlcnsne 1ia\<ls, he visited 
Australia and was made an honor ai\ membci of the Ro\al Society of 
Queensland m 1910, sm< i when lie has continued to be a corresponding 
menibci In 1919 he was appointed to a piotessorslup at Piague, but, 
soon ait<i, he hit to tak» the post ot (lonsul-goneial m Sydney and 
during this second visit ho continual Ins scientific woik m Australia 
He was the authm ot minuious publications, and h\ his untimely death 
at the age of 1oit\ -eight the world has lost one oi its leading geogiapliers 

Mr Rowland Ululgc, a past memhci ot the Soiietv, died on 17th 
Pebiuttiv, 1929 He whs lioru m England, but came to Brisbane at the 
age of nine lie was appointed a pupil teacher iu 1868 but left the 
Depnitiiicnt ot Public Distinction in 1876, and aftei short seivue m +he 
Railway Depaitrnent he became assoeiatod with the South British ln*ui- 
anee Company, and latoi with the Common mi Union Assuiance Company 
He was a prominent number ol the Queensland Naturalists’ Club, and 
published man} papers in the journal ot that Sotieti 

MODERN DEVELOPMENTS OF PHYSICAL SCIENCE 

As the mnm topic ot this Presidential Address T dial! attempt to 
review, fiom certain aspects, the development of Plusical Sueme dm mg 
the past few decades, that is, during the pi nod of tiansition from 
“classical” to “modem” physics Thin penod has been one ot great 
aitivity in all blanches of the subject, in the applied as well as in the 
experimental and theoretical 

The general public is inclined to o\ < r-estnnate the lmjiortancc of 
the technical side ot science, to reguid for instance wuclesa, X-iavs, and 
motor ears aa denoting the impoitant achievements ot physical science, 
and perhaps for tins lesson tlieie is sometimes a tendency toi the worker 
in pure scienie to dipieiate the technical side ot his subject While 
essentially ot seconding unpoitancc, technical scienu plflvs an important 
part in the development of puie science, for tec hnical ptoblcms fiequently 
leqmre for their solution rescan h work that jields results ot value in 
pure science, and technical applications make available to the research 
worker mstiuments and appliances which make possible oi grefttlv 
facilitate his expenmciits More important still, the resulting demand 
of industry for men trained in scientific research adds ver} materially 
to the attiactivencss and possibility of a scientific c nicer, and so largely 
increases the numbei ot icsearih workers Lamed and interested h* pure 
science This fruitful co-opeiation between pure nnd applied physios 
and industry is growing , pure physicists are being employed m industry 
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to an increasing extent, and members ot the staffs ot the research 
laboratories of manufacturing companies are publishing many \aluable 
papers on pure Physics 

Of the expei uneutal woik in PhysiCB two fi.ituieR call for comment 
the enormous output resulting horn the disio\ery ot elections, X-iaya, 
ladioactivity, &e , and tlie ineieast m the acimue\ and in the lange 
of experiment, due in part to the natural impiovenuut m technique that 
<omes with cspuience, and in pait to the impioved experimental iacili- 
ties lesultiiig tiom the collaboration ot the physuist engmur, ehemist, 
and instrument makei 

For instance, the absolute measurement of lcsistanee is a lneasuie- 
merit of great piactual impoitance and Inis theiciore been the subieet 
of many investigations, about 18 l )0 the probable 01101 in the measure- 
ments was of the cider ot l 111 2 000, in 101 1, 2 in 100,000 Again, in 
J0P3, X-ia> wave lengths could lx* measuie<l in terms ot the lattice con- 
stant of lock salt with a piobable eiror of about 1 per cent to-day 
the probable enoi is estimated at a lew paits in 100,000 

Eh<tio-magn< tic radiation lurmshes a good illustration ot the 
< xtension of the iange of i xp< mm ill Pi ioi to the diseoverv of Hcrt/ian 
waves m 1880 and X-iays in 1803, out knowledge of radiation was limited 
to the visible spectium mid a shoit distance into the infra led and the 
ultra violet To-day tlie gaps lietween the LLeitnan waves and the infra 
led on the one side, and between the ultm Moht and \-ra\s on the 
other, have been filled in, and radiation is investigated met the whole 
range of wa%e hngths finm moie than 20 000 me tics m the case ot the 
wayes used m wnehss telegriipln , down to less than 02 x 10 s cm in 
the case of liaid X rays 

The rnw knowledge gained by ex|icnnient has nefewntatid piofound 
modifications ot phweal the ones, and it is these modifications and 
especially the cnncspondmg change m the outlook and the attitude of 
mind of physicists, that 1 wish to discuss 

Let us consoler the position of classical plnsus tow aids tlie end 
of last century Taking for gi anted the ideas of space, tune, and cither 
matter oi energy, and assuming ceitam propeitios of a universal medium 
named the ether, it had been pos&ible, bv expemnent combined with 
inductive and deductive reasoning to build up what promised to be a 
complete description ot physical phenomena New phenomena could be 
descnbod m term# of known phenomena nlitadv desi ubed in terms of 
the fundamental ideas, phenomena could be grouped together by scien- 
tific laws, which again could be inter-connected by physical theone*, 
thus the dynamical theory ot heat hi ought thoimal phenomena within 
the realm ot mechanics, and the eleitio-magnetic theoi v of light success- 
fully connected optical and elcctucal phenomena Tt seemed possible, 
therefoie, that one comprehensive dynamical theory miclit bo foimulated 
which would embrace the whole range ot physical phenomena Ceitam 
difficulties existed, for no set of physical properties adequate to explain 
experimental facts could be assigned to tlie ether, and as a consequence 
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it was not found possible to give a purely dynamical explanation of 
electrical phenomena In this connection the following extract from a 
speech by Kelvin dehveied during his jubilee celebrations m 1896 may 
be quoted — 

“One word characterises the most strenuous of the efforts 
ioi the advancement oi science that f have made, persevenngly, 
during fifty -tivc years, that word i>» ‘failure ' I know no more of 
electric nail magnetic force or of the relation between ether, 
I'leetucity, and ponderable matlei than 1 knew and tried to teach 
to m\ students ot Natural Plnlosophj tilty years ago in my first 
session as Professor "• 

That the woid 1 4 failure’ 9 refeis only to the final result oi these par- 
ticular efforts, and must not lx* accepted as a cntieisni of the value of 
Kelvin's work, is made dear iu the following statement by the late 
Protcssoi FitzGerald — 

“Though lie hjnisell has desc rilied these efforts oh resulting 
in ‘failure 9 his tniitcmpoiai ics and diseiples see a succession of 
hnlliant siitcesHts, winch ha\e not, indeed, tullv conquered the 
(itadd ot ignorance against which they wen directed, but have 
nevertheless conquered mam and fair districts, and advanced 
the at lines ot knowledge in thou loeonnaissHiice of this citadel to 
an extent that was only poNsible for u great general, an indefatig- 
able and enthusiastic genius 9 1 

Pin sics hud bion developed as an exact science Starting with the 
fundamental assumptions, by accurate leasonmg, experimental facte 
wcie (ooidinated by scientific laws which weie confirmed by repeated 
experimental fists l>oth direct and indirect and these laws were 
cooidinated by the accepted theories which made as tew assumptions 
as weie noe(*ssar> for thou effective use, mid moieovei these assumptions 
were as simple as possible, the ami being to explun the mine m terms 
of the less complex Mechanic a appeared to be the simplest and most 
fundamental of the blanches of physics, hence the numeious unmiuegsful 
attempts to design mechanical models of the ether and so to formulate 
purely mechanical theories of light and elect! mt> and magnetism 

This apparent exactness of classical physics we now believe to have 
been illusory Ultimate truth is without meaning when considering 
scientific theories, the only test of a scientific theory or of a scheme of 
scientific description i h eonsistency r and adequacy, for, of two schemes 
mutually contradictory but individually consistent and adequate, it is 
impossible to say that one is right and the other wrong Now certain 
observed facts obstinately refuse to fit into the clussical scheme, which is 
therefore found to be inconsistent If the building of the scheme is 
accurate, then the inconsistency must be due to the foundations, and 
critical examination has found this to bo the case Naturally, physical 


* Life of Kelvin, p 984 
t Life of Kelvin, p 1065 
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laws have been but veiy slightly modified by the necessary adjustment, 
for these were, and are, direct statements of observed remits within the 
accmacy of experiment, but fundamental ideas and physical theories 
have been profoundly altered 

Towards the end of last eentuiy the discoveiy ot X-rays and radio- 
activity, and the rise of election theory, opened up a new and wide field 
foi research This pioneer work naturally lacked the accuiacv of the 
oldei work both in expet iment and in theory Measuiements wne rough, 
and laws and theories were formulated that only very roughly agreed 
with experimental results and that sometime** were mutually inconsistent 
In fact, supeiflcially, it appeared as though physics had eeased to be 
an exact science This was .1 necessary phase ol development, tor tough 
measuiements prepare the way toi 11101c exact measurements aud lough 
theones are tentative and tempoiaiy , they suggest lines of experimental 
research and assist in the evolviug of the moie aecurate theoues that 
replace them 

One effect of this phase was, I think, a general stimulation of 
scientific imagination Stnct oithodoxy was no longer possible, and the 
minds of physicists in geneial vveie thus prepare! for revolutionary 
attacks ou fundamental pi maples of classical theory The nature of 
thene attacks and the changes which have followed are liest illustrated 
by considering briefly the more staking developments 

In 1883 , J J Thomson had pioved theoretically that a moving 
charged particle possess s additional kinetic encigv, and therefore addi- 
tional mass, by virtue ot its elcctiie chaige The discovctv of electrons 
and the measurement ot their mass and chai ge gave particular importance 
to this conclusion, for the fact that the measured mass of the election 
was veiy much less than that of the lightest atom suggested that the 
mass of the electron was entirely electrical, and as a fmthir ixtcnsion 
that all mass was eleitncal 111 ongin Now cnUidation, n< tot ding to 
classical theoiy, showed that the chctrunl mass of u ihaigod particle 
mei eases with its velocity, a conclusion that was subsoquenth pioved 
eoneet by the expci uncntal measmements oi Kauffmnnn and Buoherei 
Not only did mass, being vnnable, thus lose its fundamental diaraeter 
as a measure of mattei, but it actually becaim indeterminate, tor 
abaolute velocity has no physical sigmfhance, only vdoeitv relative \o 
some fixed frame can be measured and the Alichelson Motley experiment, 
which had failed to detect any motion of the eaith relative to the ethei, 
appeared to make it impossible to regard the ether a« such a fixed frame 
of reference Here then was a fundamental difficulty the lemoval of 
which involved modification of the foundations of classical physics, and 
such a solution was forthcoming Lorentz, staiting with those general 
equations of the electro-magnetic field which arc the foundations of the 
electro-magnetic theory of light, considered two systems in relative motion 
and found that, by making certain transformations, the form of the 
equations became the same in eithei system, that is to say, an observer 
in at thcr system would observe electrical phenomena taking place m 
both systems according to the general equations, but the observed 
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magnitude of a particular length or time must be different for the two 
observe is, in order to preserve tins sameness of electio-magnetic equations 
Thus, assuming tin electron to be spherical ulien at m»t relative to an 
obseivei, when in motion it would, as measured by him, be contracted 
in the direction ot its velo« it\, and its obseivcd ehctiu held would differ 
from the held olwrved when at rest In turns ot Ins tiansforraations 
Lorentz lound expulsions foi the mass ot a moving electron which arc 
in good agieement with ixpmnuiital uu asuionieuts made at a latti 
date (1900) by Duduut 

Einstein started tiom a diffeient point ot view, he examined the 
punciplcs of length and time measni ements, and showed that the existing 
ideas were indefinite and inadequate, but, assuming the \cloutv of light 
in empty space to bt constant, lu showed that a consistent scheme 
icsulted if existing ideas of space and time wen replaced by the ideas 
lniplnd m the Lorcnt/ transloinmtions, and thus he laid the foundation 
upon which lie de\cloped In s them \ ol tdalivitv 

The revolutionai y natuie ot this tlieorv is at unci apparent Ma*>s 
loses its essential < haiaclcnstu ol constant v, and lnattei ceases to be a 
fundamental entity, time and spate can no longer l>e regaided as having 
independent existence and oui thiee-dimensional space wilh tune as an 
independent variable i* leplaecd b\ u tour dime nsroiial world m winch 
tune and spate aie inter i elated In this four dimensional world, as 
developed by Einstein and Minkowski, oiu ordinal v peiceptual ideas 
of ph>siial phenomena disappear and onh the highly e\peit mathe- 
matiuan uin find Ins wu> with eeitnmty The iesults ol such excursions 
can, how n ci v be interpreted in turns ot phvsirnl phenomena and be 
subjected to exjunmental test 

Oui former apparently suriplt concepts ha\e, them, been replaced 
bv more abstract and moic complex concepts, but with the gam ot 
definiteness and coiLsisteiicv That the mu concepts aie more complex 
and more difficult ol apprehension than the old is illustrated by the fact 
that many ot the objections at flint offered to the thioij, and many of 
the pioposed expenmental tests, were based on fallacious reasoning 
resulting from 1 the paitinl eat lying ova of the old ideas into the 
relativistic scheme 

Another feature of great significance lias been the development of 
statistual methods of investigation ami the fuller mogmtion of the 
statistical nature of man> scientific laws that is, the realisation that 
the regularity of the phenomena described, and theiefore the accuracy 
of the laws, depends on the fact that the observed phenomena repiesent 
the average effects of an enormous nuiiibei ot events occunmg m an 
irregulai haphazard fashion Tins development is n mussaiy outcome 
of atomic theories Towards the end of last ceutuiy, the atomic theory 
of the structure ot mattei and the dependent molecular and kinetic 
theories were indispensable to physicists and chemists, hut it waa impos- 
sible to observe directly the properties of an individual atom- or mole- 
cule, so that “molecular leality M was still an open question Since then 
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the investigation of electrons and gaseous ions has led to the theories of 
the atomicity of electricity and the electrical structure of the atom, 
moreover, oh mg to the great amount ot eneigv possessed by certain ions 
it has been posbible to observe the behavioiu ol individual part ales, and 
thus the atomicity of matter and of electricity has been (nought fiom the 
realm of speculation into the xango ot expennitnlal knowledge 

Most of oui experimental observations, however, an large scale 
observations conci mod with vei v laige numbeis ol atoms and so involving 
veiy large numbers of discnto pluiioiiieiia the\ 1 brief ore deal with 
aver owe effects only t and do not give us duett aud muquivoral intoima- 
tion as to the natuie ot the individual phenomena The observed piossme 
und tciripeiatuie ot a ga>* ait xueh aveiage values lepiesenting the 
average effects off the motion ot individual molecules, and the kinetic 
theory is a statihtu.il investigation of the phenonuna, making as tew 
and as simple assumptions as pos able as to tin natuie of the molocidcs 
and the 11 en count* rs, it (xpluins the properties of gases, but it does not 
give us an exact account of the d> mimics of an individual encounter 
An csMntuil leatuie of such statistical investigation is the use of the 
laws oJ probability it would be quite impossible, loi instance, howevei 
simple oui dvnamual assumption, to investigate mathematically the 
history ot am one molecule, but, by assuming that a numlier ot oenir- 
rences aio equally likely, we are able to calculate the most piobablc 
average pioputies ot oidimuy molar quantities ot gas wbuli contain 
very large numbeis of inolec ul«*s • 

As tai back as 1877, Boltzmann bad given an explanation of entropy 
m term* of probability and thus arrived at a statistical proof ot the 
sttond law ot tliei modynaimcs, but the lulbi development of this idea 
did not occur till the In ginning ot this tommy The sevmd law ot 
thermodynamics deals with the transfei ot heat, it states geneiallv that 
the spontaneous transhi of heat is irom hotter to colder bodies, and m> 
asserts a geneial temUncv towards equalisation of lempeiature It is 
a law that ih veiv ieailil> applied to phvsienl aud chemual pioblems, 
and foims the basis ot a vast amount ot theoictiuil work, the conclusions 
of which aie in agreement with experiment, so that it is regarded as a 
very geneial physical law of tested validity within its sphere of opera- 
tion It we extend its sphere ot opeifttion to include the whole universe, 
we arrive at the conclusion that a univoisal and continuous degradation 
of energy is taking place, and that the universe as a whole is moving 
towards a state ot stagnation in which no furtlui uieigv transfers are 
possible 

As a statistical law, however, hunt d on piobabihty, the second law 
ot thermodynanm s states the moat probable results Dynamically a 
slower moving molecule may give up eneigy to a faster molecule, and, 
from the point of view of dynamics, there is no n ason why, in a vessel 
containing a gas, the faster moving molecules should not drift to one 


•1 cc of gas under normal condition** of temperature and pressure 
contains 27 x 10** molecules 
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side and the slowei to the other, thus causing a measurable difference 
of temperature in the gas , just as there is no reason why a bridge player 
should not receive a hand consisting of thuteen spades every deal for 
ten yeais In each case, however, probability calculations show that the 
odds against such an occurrence aie ho enormous as to make it unneces- 
sary for us to take the possibility into piaetical consideration 

While, then, we can use the second law of thermodynamics with 
every confidence in the spheie oi action piopei to it, we cannot assume 
it to be of unrvoisal validity, we can onlv use it in relation to phenomena 
Mich that the laws ol probability may be assumed to be valid 

Similarlv, the ntnmicitv of eleetncity indicates that oui experi- 
mental laws m eleett leity and magnetism are statistical laws and that 
our piactual measurements icpicscnt nveiage values Ohm’s law, for 
instance, states the large s ca*r experimental fact that, to a very high 
degree of accurai v, the uuicnt m a conductor is proportional to the 
electric iorcc, on the small stale , the euiient consists of a dnft of 
elections and the cits. tin foico vanes veiy inpidlv from point to point 
inside the conductor, which itself becomes a structure of electnc chat ires 
Cuirent and electi le force 1 hoi efoi e aie measured only as average values, 
and though the statistical law is so simple no satistactoij r tlieoiy has yet 
been advanced which describes the actual movements of individual 
electrons within the metal An electric curient, then, ean no moie have 
.1 constant value than can the number of sheep passing per second through 
a wide gate, the current may have a constant average value but fluctu- 
ations must txist, and, m some easts, it is possible to detect them 
experimentally In a wiieless valve, the electrons aie emitted from the 
hot filament in haphazard fashion, and, lot a steady average value of 
the* anode current, fluctuations will be present whose nature and magni- 
tude' can he calculated m terms ol piobabilitv By means of a special 
amplifier, Hull measured these fluctuations ami obtained icsuJts in good 
agreement with theory 

The first step in modem eleetneal theoiv is to ascubc to the elec- 
tron and the pioton, which arc the 44 atoms M of electrieitx, the simplest 
pioperties which will account foi oui laigc-scnle ilectneal law r * Now 
the basic laws of electncity and magnetism can only be accurately 
expressed in t< inis of mathematical analysis For instance in calculating 
the force between two chaiged bodies bv means oi the inverse square 
law, it is ncreHsarv to oonsidci the actual chaiges as built up of a large 
numbei of elements of charge The obvious pioeednre, theiefore, is to 
ascribe to elections and piotons the properties ot such elements of charge, 
and Ro to assume that they will behave m accordance with the general 
laws of electro-magnetism The validity of this assumption will be 
discussed shortly 

The behaviom of elections and of charged atoms and molecules^ baa 
also been studied by more direct methods, the deflections of such particles 
in electnc and magnetic fields have been meaMiied and the lesults of 
suoh experiments are consistent with the above assumption, provided 
that the neceasaiy relativity corrections are applied in the case of the 
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faster moving particles. Again, during certain radioactive changes, 
charged helium atoms known as a particles are ejected with such high 
velocity that a single one impinging on a fluorescent screen produces a 
visible flash of light, or passing into a suitably arranged ionization 
chamber gives nse to a detectable amount of ionization, and thus direct 
observation of individual particles is possible Observation shows that 
these particles are emitted m haphazard fashion, and that regularity 
only appears when average values are considered This suggests that 
aqy one atom is just as likely to disintegrate as any othei — that is, that 
the disintegration, of the atoms in a chance occmreuce, and that there- 
fore the probable number disintegrating m any shoit interval of 
time will be a definite fraction of the whole number, irom which the 
exponential law of decay is an immediate deduction The experimental 
validity of the exponential law of de< ay thus confirms the result of direct 
observation* , the lcgularity of the statistical law ot decay confirms the 
assumption ot n regularity 01 fortuitousness ot the individual disin- 
tegrations 

The woik of Rutherfoid and othei* on the scattering of a particles 
by mattei also gives a good illustration of the direct use ot statistical 
methods A nanow beam ot a particles was allowed te impinge on a thin 
sheet of metal foil, and the 1 elation between the angle of deflection and the 
proportion of the whole number deflected to this extent was determined 
by direct counting Assuming the mveise squaie law to bold for the 
force between an a particle and the nucleus or positive poition of an atom 
their shortest distance apait was calculated in terms of the angle of 
deflection, and by probability calculations, a formula was deduced 
giving the avtuage distubution of the scattered particle** The agreement 
of observed results with the tot inula fot a gnen range of angles of 
deflection was evidence, therefoie, of the validity of the inverse square law 
foi a < orrcsponding range ot distances In this way it was possible to 
prove indireitly that the invoisp vjuare law holds at distances very small 
compared with the size ot the atom, and therefore that the nucleus itself 
is veiy small — ichuits of the greatest importance in theories of atomic 
stiueture 

This bucf discussion ot statistical laws u* sufficient, I think to 
indicate certain general points of Yiew 

Statistical laws, though of the greatest piacticnl importance, from 
their very nature cannot be regarded a* exact in the mathematical sense 
It is common to hear physics described aa an exact science and biology 
as inexact , the difference is one of degree, and the greater accuracy of 
physics iB in part due to the fact that atoms and elections are smaller 
and more numerous than the units of the biologist Many methods of 
attack aie common to both and wc may expect in the future, st auy rate 
m statistical science, even more mutual inspiration between workers in 
the two subjects 

Again, statistical laws, being based on probability, can only be 
expected to hold good when probability calculations are possible* that 
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is, fm phenomena such that wc may assume we aie dealing with groups 
of largt numbers of events all ot which aie equally probable Any fresh 
influence therefore introduced into such a system may upset this equality 
and invalidate out conclusions If, foi instance, a homogeneous 
steel uibe be tossed into the air and allowed to fall to the ground, 
we ean state ns a statistical law that toi any large number of trials, 
A, a given face will be uppermost appioxunately \/6 times, and the 
laigei A the gieatei the accunu y ol the law If, howevei, the cube wer° 
magnetised, the ayiumetiy would he destine ed and this statistical law 
would no longer be valid Until, then, it is definitely demonstrated 
that life and mind eannot be tegaidod ns possibly constituting such 
influent ts, the phvsnist cannot osseit that statistual plnsicnl laws will 
neicssunlv apply to hiologuul phenomena 

Again, stntistKal laws uie imsat tsl i mg fmm the philosophical point 
of vuw , they give us the practical efl< ets ol a uumhci of discrete events, 
but do not deseiihe the individual ivints themselves Working back 
Irom stntistienl laws wo can find descriptions ot the elemental events 
which aie satisfactory as fai as these laws aie coiueined, but we cannot 
assert that these dcsci iptions aie eoirect, toi otluis might be equally 
satisfactory We tan, howevei, assert that a description is incorrect 
or incomplete it we find that m sonte new connection it leads to conclu- 
sions inconsistent with experience As mentioned above, the assumption 
that individual elections and piotons behave in accordance with the 
general equations of the electro-magnetic held is consistent with the more 
basic experimental laws of electricity and magnetism and with such 
direct measurements on electrons and ions as have Ineii possible, but 
the phenomena here involved art* large-scale phenomena and we an* not 
justified m expecting that the same description wdl neeessauly be satis- 
factory for the atomic scale, and, in tact, all att< mpts to apply classical 
electro-magnetic theory to electrons within the atom hove resulted in 
failuie 

The problem of atomic stiuetme affoids ft good lllusiiation of this 
difficult} A static atom built up of piotons and elections and having 
the nuclear structure demonbtiated by Rutherford's experiments cannot 
be stable, while a dynamic atom consisting ot electrons describing orbits 
about the nucleus aft do planets round the sun is also impossible according 
to classical theory, foi the clei trims, having m (delation, would ladiate 
energ> and the oibits would therefore conti act until the electrons fell 
into the nucleus, moreovn, such an atom could not emit radiation 
coi responding to the sharp lines found m spectia 

A partial solution of the problem came from the development of 
quantum theory About the beginning of this century Planck began 
his theoretical investigations of the radiation from hot bodies He 
found that calculations based on classical theory gave results incon- 
sistent with experiment, and was thus led to postulate a kind of atomicity 
of radiant eneigy The basic assumption of the quantum theory is that 
radiant energj is emitted and absorbed not continuously but in definite 
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discrete “atoms” known as quanta, but unlike the “atoms” of elec- 
tuoity these quanta of radiant eneigy aie n»t all equal, tor the amount 
of eneigy in a quantum is equal to the frequency of the radiation 
multiplied by a universal constant known as I’lnnck’s quantum of action 
Thin theory soon found other applications to lntheilo unsolved problems 
*uch as the phenomena of photo-elec tuc emission and (he >unation of 
the bpeciht heats of solids wiih tempi latuie but its most fi uithal develop- 
ment (Oinmenced in 1913 when Bohr published a quantum theory of 
the stiuctme of the hydrogen atom wliuh hc ornately explained the 
observnl relation between the frequencies or ceitam soius ot lines m 
the hydiogen spectrum 

Bohi s model ot the hydrogen atom uicoipoi <it c d Kuthci fold’s 
positive nucleus and consisted of a proton as nucleus w ith «i siuylo eh dion 
describing an orbit about it in accordant c with the imuse squaic law 
of force, the path ot the eketron is theieton a c title oi an illipso, but 
at hist Bohi only consul* i eel uiculai oibits At cot ding to classical 
theory, any ellipse would be ft possible orbit, its hi/e tit pending on tht 
total energy of the atom, and a gam m any mbit the f let lion would bo 
radiating eneigy, but IJohr based Ins theoiv on thiee postulates which 
leprefcdit radical depaituus from classical theory BLinck's uiuveml 
constant h has tht* dimensions of energy multiplied bv time, that is, the 
dimensions of “action,” which is a most important quantity in 
genctflhsed mer hamos Bohi assumed — 

(i ) that only those mints are possible lot which the “attion” is 
a whoh mmibn multiple of h Um t m ular mints this means 
that the angulai moment uin is nh/2n) , 

(u ) that these oibits are non-iadialing , 

(m ) thnt radiation occurs when tin thitiou passes fiom one 
orbit to anolhei, and that the hequency oi Ihe radiation is 
given bv v h -■* E, wheic E is the dec tease in energy of tlm 
atom 

This theoi> has since been extended to intlude elliptic mbits and 
atoms with moie than one extia mu leai electron, and ha* pioved of the 
gieatest value iu intioducmg rogulantv and oidei into spectroscopy 
In the spectrum of any clennnt it is possible to select sets or serns of 
lines whose frequencies show a simple iinthmetuul lebition, and such 
Bpeetral senes occur in the mfra ml, the >isible, the ultia violet, and 
in X-iay regions Quantum thcon not only < \plams such scries, but 
also explains the effect on lines of elcituc and magnetic fields, and 
again the fact that certain scries ot linos aie multiple 

Two of the simplex applications will servo to illustrate the accuracy 
of the theory and also the accuracy ot modern spectroscopy An atom 
of helium that lias lost one* election should ha\c the same structure as 
an atom of hydrogen, and ahould therefoie give similar spectral series 
This is found to be the case, but accurate measmements show that a 



12 PROCEEDINGS OF THE ROY VL 80CIETY OF QUEEN BIAND 

constant known as the Rydberg constant, which appears m the mathe- 
matical formula describing the scries, is slightly different for the two, 
being 109677 70 ± 04 tor hydrogen and 10972214 ± 04 lor helium. 
The difference between the two values aiises from the motion of the 
nutleus, for the electron describes its oibit, not about the eentie of the 
nucleus, but about the centre ot mass of the two, from these two values, 
then, the mtio ol the mass oi the election to t lie mass of the hydrogen 
atom can be calculated, and the result is found to agree with othex 
determinations of this iatio within the linnlb of experimental accuracy. 
Again, in the cane of the hydrogen atom oi the singly ionized helium 
atom, if the mass of the election is supposed constant, all elliptic orbits 
w r ith the same maioi axis should coriespond to the same amount ot 
energy, but, it the variation ol hihss w r ith velocity demanded bv the 
theoiy ot relativity is taken into account, the cneig> depends to a slight 
extent on the shape ot the mbit as well as on Us major axis R> 
making the ldativity collection and apphmg quantum principles to 
the shape as well as the si/c oi the orbits, Homiuci fcld showed that the 
lines ot certain senes in the spcctia of hydrogen and of ionized helium 
should have a “fine htiuitn* c,” each apparently single line really 
consisting ot several lines \ ei v close together This fine structure has* 
been obseived, and measured \ allies ol the separation of the lines are 
in satisfuttoiy agieement with the calculated valu*^ 

For a final illustration ut the possible snopc ot quantum theory 
and nlso of the untetteicd flights of modern physical theones, we may 
pass from the ultin-mieioseopu world ot the atom to the woild of stars 
and inteistcllur space A< cording to the theory of relativity, when a 
body gam* oi loses en ( ig\ its mass increases oi dcciiHses by an amount 
equal to the energy change dnuled bv the square of the \elocity of 
light, and thus mass and cmig\ appeal to be mutually convertible — 
a view that is supported l>\ astronomical mcasuiciuents ot the size and 
brightness ot the fixed stais 

Now' for the past tlintx yc.us sanous inscstigatois have mtasuied 
the eleetneal conduetivits ol gastw that lemains nfter all obvious cause* 
base been aljowed tor, and experiments at ditTcient altitudes and under 
very vanoua conditions ot immediate surroundings suggest that this 
residual conductivity is du** to ladiations reaching the earth hom outside 
Measurement allows that such ladintion must much nunc penetrating 
and therefore of much lugliii fuejuenev thun anv known ladiation of 
terrestrial origin, toi a sc 1 ct n ol 70 t m ot load only reduces its effects to 
about one-hHlf Some 1 oWiveis claim that they have detected a 
greater intensity from the direction of the Milk\ Way, but there is no 
decisive evidence that tlie intensity vanes with the direction, the con- 
clusion is tluiefoic that there exists a cosmic radiation originating 
in interstellar space of frequency much higher than that of the hardest 
y rays 

Millikan and Ins colleagues, by sinking electroscopes to different 
depths in a snow-water mountain lake, measured the absorption ot 
cosmic rays by water, and have analysed the results with a view to 
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determining the frequencies present Millikan concludes that the cosmic 
lay spectrum consists of certain definite treqiumy bands, and in a 
recent paper he shows that thehc fi cqueiicn s t re consistent, in terms 
ot iclatmty and quantum theory, with the view tlwt cosmic ladiation 
is due to a protest* of atom building taking place in inteisteU&r space 
He identifies thiee calculated frequencies with the foiraation from 
protons and elections of helium, oxygen and silicon atoms, and finds 
that Iht lelative intensities of cosmic ia>s of these frequencies couespond 
with tht relative picvnlence ol these elements m meteorites 

The total annihilation of an atom ot Indrogen b> the proton nnd 
electron neutialismg earh othei would give ladiation ot a frequency 
about fom times ns gieat as that of the hardest ravs obseivtd, Millikan 
concludes, therefore, that cosmic rays give no evidence of the disappear- 
ance of raattei in lnteistellar space, and that tins process is lostiuted 
to the interior of stais 

Thus, from observation of the mte of disehmge of an electroscope 
under diflfeient conditions, it has been posable to build up a quantitative 
theory of atom building in mtci stellar space Intel preting observed 
facts in terms of modem theory, it is possible, then, to formulate the 
following theory ot cosmic processes — Protons and electrons, which 
exist m abundance in mterstellai space theio combine to foim atoms, 
and in so doing omit cosmic ra>s, these atoms aggiegato under giavitation 
forming stars in the interior of which nuclei conditions of veiy high 
tempeiatnre and pleasure, matter is cornu ted into eneig\ which 
eventually passes to the outside of the stat and is indiated To complete 
the e>ele, Millikan adds the suggestion, a* \et unsuppoited b\ 
experimental fact, that m interstellar space radiation mav be ie< onverted 
into protons and electrons On the other hand, Jeans, who also hHs 
devoted much attention to eosinie phvsies, tegaids the second law ot 
thermodynamics as universally 'valid, and so mlos out the possibditv 
of Millikan’s last assumption 

Great as have been the achievements of quantum tlieoiv, it is 
impossible to regaid it as yet adequate 01 mentally satisfying It 
describes accurately the emission and absoiption of radiation, but tails 
to describe transmission phenomena such as interference and diffraction 
The rules for applying quantum theorj to atomic stiucture at first sight 
seem mvstic rather than scientific, the theory gives no account of the 
actual process ot radiation, but merely represents it as the lesult ot 
the passage, in some uncompiehended tashion, of an electron from one 
orbit to another, and there is the philosophic difficult* that the nature 
of the radiation depends only on the initial and final orbits, with the 
implication that the present functioning of the election is decided bv 
Its futuie state 

Notwithstanding these difficulties and inadequacies, applications of 
quantum theory have been so successful that it seems certain that the 
theory, while not the whole truth, is at least partially true , the quantum 
of action appears to be indispensable in physical theory and there is 
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little doubt that it will be embodied In hitiue theories which, foi 
instance, will describe the piooess of radiation emission and adequately 
explain optical phenomena as statistical large-scale manifestations of 
disci etc small-sc nle processes 

Numerous attempts have been made to devise schemes oi quantum 
mechanics which give coirect lesults when applied to atomic piocesses 
and vet avoid the difficult ns ot tin cudinaiy quantum theon Perhaps 
the most successful of tlu si is wave imchamcs, which is based on the 
analogy between wave motion and the motion of paitieles In < lassieal 
meebanns it can be shown that ioi a paituh movmg m a In Id ot force, 
the path ot the particle Intvuen any two points is such that the 
“action" is a minimum, and similaih m geometrical optics the path 
ot a rav of light is such that the time taken is a minimum With a 
suitable choice of symbols nml conditions it is possible, tluiefoie, to 
make a sot of equations icpriscnt either lays ot light m the motion 
of paitieles 

In fticoi dance with the wave theoiv of light, irtvs ot light must he 
leplaced by wave motions, and the principles ot geometrical optics 
can only be applied when w< aie (onsideiing large distances For 
distances lompaiable with the wave length of light, quite different 
pnnciphs apply, as is shown by Ihc phenomena ot diftiaction 
Following this analogv, it the motion of a particle is lopitsentul bv the 
equation of a wave motion, classical mechanic* becomes n luge scale 
deseription conesponding to geomcttual optics, but, tor atomic distances, 
the principles of classical mechanics no longer hold and the pum tples ot 
wave motion must be substituted In wave meebanns then, an atom is 
1 epresented bv a set ot wave motion equations, and fiom these 
mathematical equation* the facts of sprctioscopy can be deduced 

This brief au ount, nnulequate as it is, maj serve to indie ate the 
piofound changes that have occuircd in the woild of pbxsicul theory 
The perceptual materialistic woild ot classical th^oiy has bien u placed 
hv a w 01 Id of mathematical abstiaetioim and at times we appeal to have 
lost touch with “ioalit\" f space and tune have no sepaiate existence 
and matter has been v educed to sits ot mathematical equations or it 
pictened, to systems of wave motions 

But, after all, what is meant by lealitv in physical sueueet 
Questions concerning ohieetive leHlity aie outsulc the scope ol i xpen- 
mental science for it is impossible to state that anv paituulaj concept, 
mattei for uiHtance, ho* a iral existence , it can onlv be stated that 
(oitmn eoneepts Hro consistent with out description of ohsciud tacts, 
ko that, in the only si use m which the word 1ms any nuHiung in 
phvaical science, lealitv is subiective and relative* A concept which is 
immediate^ necessary ioi our dtscnption of experimental facts, and 
with which we are familial through constant use, we regard as repre- 
senting something “ical," and in the same way we regard a theoretical 
explanation as mentally «atisf>ing it it is given in terms ot concepts 
of a typo that we lecognise as familiar 
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Kelvin objected to Maxwell's electro-magnetic thorny of light as an 
attempt to explain ujnotum per %gnot\u\ To him, the electncal 
explanation was unsatisfying and only a consistent mcLhumcnl explana- 
tion would have been acceptable, but I think that, to a modem wireless 
engineer, alternating electne and magnetic forces in an elect 10-magnetic 
wave are as “rear' as pressure vanatiems of the an in a sound wave 

Oui ideas neeessanh become moie seemingly abstract as our 
knowledge mei eases The definition* of electnc iorce and magnetic 
force given in elemental y text-books appear to he quite leasonably 
simple and piacticnl, but with inc nosing knowledge 1 and ns out ideas 
beeomc inoie exact, we find that the “pi at lical” aspect of the definitions 
is refined away till finally we come to the conclusion that the only 
accurate definitions of these quantities ate given h\ the guieial equal inns 
of the electio-mngnetn field 

New ideas art mvei appuuated lit once, foi it takes time for them 
to become familial and therefore “real” to us Foi instance, the ideaa 
ofielatrvit> aienow l.u moie acecptahleto cv'tjriay phvMcists than they 
were fifteen yeti is ago, and, unless the thcoiv of ielatrvit> lias been 
replaced by some more satisfactoiv the my, in fifty veais* tune the 
foui dimenmonal woild of relativity will seem as ‘roar* to everyday 
physicists as three dimensional space veined to us a tew years ago 

Absolute truth lias no more meaning in physical se reiiee than has 
objective reality We may eliaw comfort fiom an instinctive feeling 
that absolute truth exists as an ehibive goal towards which we aie slowly 
finding out way, but we fan mvei hope to state* a law 01 theoiy as 
absolute truth In pliVMcal science the word “truth 99 can only be used 
to imply consistency, and the* aim can only be* towaids a moie compre- 
hensive and accuiatcly consistent description of phenomena The scheme 
of Newtonian mechanics 1 ms been found to be inconsistent with 
obsei ved facts, and examination has traced these me (insistencies to faulty 
fundamental assumptions This vhenic has been replaced by the 
relativihtic hchcmc, which does not lead to these me onsistenues and is 
therefore regarded for the time being as “tiue \ but the theory 
ot relativity also makes fundamental assumptions, and should 
inconsistencies be 4 divoveied oi a more satisfactory theoiy be devised, 
it will become “untrue” and be leplaied 

In the development oi satisfactory theories, parliallv true theories 
plav a valuable part, foi, to a limited degree* of aeeuiacy oi within a 
limited range of phenomena, tlu> systematise facts, and used deduc- 
tively they suggest new* methods of experimental attack, mmeovei, 
by selecting and combating ideas from several suelr paitial and tentative 
theories it may be possible to develop a more comprehensively consistent 
and therefore moie acceptable theoiy The increased specialisatron of 
scientific workers tends towards the use of such pmtially true theories 
For instance, the Rutherford-Bohr atomic model has proved of the 
greatest value in spectroscopy, but that it is a very complicated mode] 
is obvious if we try to visualise*, say, the atom of gold with its 
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seventy-nine electrons describing approximately elbptic orbits about 
the central nucleus It cannot readily be used to explain the 
arrangement of atoms m molecules or to explain the molar physical 
and chemical pioperties of mattei On the othei hand, the Lewus 
Langmuir type of static or quast static atom model cannot be reconciled 
with any rt^aaonable scheme of dynamics, and cannot satisfactorily 
explain radiation phenomena, but can explain the properties of the 
elements and so finds readier application in cheuubtiy There aie then 
two groups of scientific workcis using two distinct and contradictory 
modelB of atomic stiucture, but the nioinberb of each group know that 
both models ate unsatisfactory and will sooner or later be replaced b> 
a moio satisfactory modil which will include the good points of both 

At the piesent time any theory, however speculative, receives 
attention if it lias s< icntific value, that is it it cau be usefull> applied 
to physical phenomena and he subjected dnectlv or indirectly to the 
teat of expei uncut 

The comparative oitliodovy ot classical physics has given way to 
a healthy agnosticism charaetei ised bv gnatcL tolerance and freedom 
of thought, increased scientific imagination, and a better realisation of 
the evolutionary natme of scientific concepts and them ms 

The loss of the illusion ot definiteness and reality has resulted in 
a wider and clcmer vision, and, whethei their peuod of usefulness prove 
short or long, the new ideas of tilativitv and quantum theoiy which 
have emerged iiom the confusion attending the partial collapse of 
classical thcoi> mmk a great advance m physical theory, an advance 
that piolonmllv influences all scientific and philosophic thought 
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The Volatile Oil of Queensland Sandalwood 
( Santalum lanceolatum). 

By T G II Jonfs, DHc, A A C I and F B Bmitii, Jj Sc , F I C 
( Tabled at the Hqyil Soeiety o) Queensland , JMh March , ltJJ*) ) 

Santalum lan< cotatum is one of the most notable upicbentativcs 
in the Queensland flout of tlie lumilv Xautalacea', and it has foi some 
years afforded a taintlv pel fumed wood which lias constituted an aitiele 
ot expoi t to Chinese markets, whcie it is stated to find use in the 
mnnufactuie ot iob&-sticks and small Ihiun wooden articles 1 So tnr as 
is known to the authois the wood ot this Queensland-grown sandalwood 
has not lutheito been distilled foi essential oil, but Guildim istei and 
lloffmann 2 ncoid (oustants oi a sandal wood oil fiom Thmsdav island 
which probably would have been domed fiom this spt ues A It Penfold 
in a recent papei, “The Chcimstn of Western Australian Sandalwood 
Oil,”*' desenbes an investigation commenced in 1925 ot (Oimnercial and 
laboiatorv distilled oils including oils derived fiom S lane cotatum ot 
Western Australian ongin, in winch state the wood is distilled and 
the oil admixed with oil fiom Ihuarya s puata {Fusanus spuatui) to 
constitute (ominercial Western Austialiau sandalwood oil 

The authors ’ examination (coinmeneed in 1924) of oils derived 
from Queensland woods has been piaetiealh eontempoiainuns with 
that of Penfold and their icsults are consideied sufficiently complete 
to wanant publication, particulfti 1} as tlun sliow a more considoiable 
and vanable lange of optical rotation than letoided by that authoi, 
the high negative character of whose figures, we believe, mu\ have been 
fortuitous The oils des< nhed woic, m the absence of efficient appmatus 
foi conduct of steam distillation ot the wood in bulk, denvcd bj 
percolation of the wood shavings tlnee limes with low-boilmg pci i oleum 
ether and distillation with glycerine t» vacuo of the volatile oil from the 
ixtiact, an adaptation of the method ot Briggs 4 for estimation ot essential 
oil in B&ndalwood 


1 We ore informed by Mr O T While (Government Botanist) that though the 
troe ha * a y ide distribution through North weetem Australia, tlie Northern Territory, 
Queensland, and New South Wales it is only those trees growing m the more tropical 
portions that po u s eo a a Mood with a tjpioal sandalwood odoui, the wood of trees 
grown*; in Southern Queensland and New South Wales being entirely or almost 
entirely scentless The wood of tlw Sou thorn trees has in oonsequonco no commercial 
\alue 

1 Ouddmeister and Hoffmann, “ Tlie Essential Oils,” vol u , p J47 
• Journal Proo Hoy Boo.NSW.vol lxu , ISIS, 60-71 
4 Jour Ind Eng Chem 1010, 420 

a 
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The oils bo obtained to the c\t< lit of abou* 4 pci tent on the large 
scale 1 weic clear, somewhat viscous, and bright } ollow in colour The 
odoui in the (old was faint but was stiongly aromatic on heating In 
its compan ti\e inodorousm'ss m the cold it is thus contrasted with the 
oil of East Indian sandalwood (Suutalum album) and tin distinctly 
aromatic commercial West Austtahan oil derived principally from 
Kucattja spuuta The odom of the West Australian oil, 11111011 indeed 
<losefy nscnibbs that of East Indian oil, is to be nsrubfd no doubt to 
the piesenee ot santalol, which Pen fold considers iiom application oi 
the siuitulenir and test to 1 m piescnt to the ( xtent ot 40 to 45 pen cent 

On the otlui hiind oxidation of the oil of Sautulum lam tola turn 
with potassium pointing mute m the nidiuiei pic so died by Chapman 
and Pentohl (?o< tit) failed, in tin hands ol tin authors, to jield a 
sulwtanec identifiable with santalenn and, ami toi tins icason it is 
believed that santalol is not a constituent ot the volatile oil of Satilahtw 
lanceolatum 

It will lie obseived, fLom eonsidei at ion ot (he constants given in 
Table I, that theie is consuleiable vunation 111 tin constants of the oils 
denied from tins 111 vuiiuus poits ol tjuccnsland M though in tin 
main the oil derived from- coastal dislrnts (such as that of the hulk 
of oui wood which came from CooktovtiO lcsoirhlts that of the West 
Auatiahan ttantahm {am cola/ ion oil in the high negative optical 
lotation, nevertheless oil derived fiom tiees at lliurhtnden ami Atherton 
shows a mueli smaller negative mtation 

In the ease ot u hinall sample (b lb >• obtained from llughenderi in 
1928 a positive lotation was leeouled foi the oil, hut larger supplies 
foithcommg at a latei date' from this same area failed to lepiodme 
the positive lotation, and we were thus unable to complete the 
examination oL this unicjut 1 vain tv of oil with its positive rotation The 
variation in optiuil rotation, accompanied by hss noticeable v a nations 
m density, is no doubt dm to vanation 111 tlie piopmtions and rotations 
ot the optieallv active alcohols and teipems which hio the constituents 
of the oils 

As most ot our oil was fiom wood received from Cooldown and 
possessed of high negative lotation, oui investigation has l1ucH> centred 
around this oil and the main re suits aie to be ascribi_d to it 

The puncipul constituents ot all the oils me aleohols which fonn 
80 to ( H) per cent, together. with smaller quantities of sesquiterpene 
The alcohol consists of a nuxtuie of two and possibly thtee isomeric 
sesquiterpene alcohols, the principal one possessing a specific lotation oi 
approximately —63 That this is also the pnneipal constituent of oil 

1 Small wale either extraction* tyavo a yield of 5 per cent thu oil ilonlv 
deposited a email amount of oryetallino material 

• Sample 5 

7 Sample 0* The density of the alcohols from this sample was, howevor, higher 
than from the others except sample 5 
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of West Aubtialian origin is indicated by Pcnfold k description of a 
ti action therefrom with specific lotation — 70 4 and oui own examination 
of a sample of tins eil obtained bv roiutosy ot the Eonstrv Department, 
West Australia 

A second alcohol was obtained with notably high density ( WDM 
and positive wpeeific lotation and there also appealed to he 

turthei indication of a thud aleoholic constituent with somewhat highei 
density than the mam alcohol pieviously noted 

It w doubtful if these alcohols were obtain* d m a state ot high 
putity on account ot the diffic ulty of sepai atuig them completely b> 
tinctional distillation in i acuo, the thud-mentioned was appai outlv 
I>resent only m small amount, and its even partial scpdintiou appeal <d 
to be inhibited by gradual icsin ideation of the highei fractions Pen told 
scpaiated a sutulai dextio iotatoi> alcohol to the above from the oil 
of Eutaiya \puata bv diffeiential ( ombination with plithalic anlndude 
Wc weio, howe\er t unable to eflect any clean sepmntum of the dextio* 
and hevo-iotaton alcohols of *S tantalum lanaofatum by thu> method, 
although a lough separation is undoubtedly obtained The authois 
consider that the constants lcioided toi the law o-iotatoiy alcohol by 
Penfold were no doubt derived fiom a puiei samph than they were 
able to obtain even aftei prolonged fi actional distillation, due in all 
probability to the almost complete absence of the dextio-mtatoiy alcohol 
in the sample examined by him, and oui examinations of oils liom 
difleient localities m Queensland seems to indicate that the percentage 
oi this dextio-rotator\ constituent is vanablc, Callmg to a minimum in 
highly negative oils 


EXPERIMENTAL 
TABLE I 

CONHrANJW OF Sandatwood Oils (bAVlAlUW iamkojatum) 


I OCSlIt) 

Deadly 
d, * i 

i 

1 

1 Spwllk 

1 rotation [a] D 

i 

Kefrailhp 
Indt lap 

§1 

1 

% of All oluiln 
present 

1 Cook town 1020 

1 0554 

1 ' 

| — 47 1 

1 5062 

: 

101 9 

88 

2 Cook town 1027 

9522 

- 42 

1 5008 

186 

8b 

3 Hughenden 1027 

9592 

i - 8 

1 0062 

| 187 

86 

4 Atherton 1027 

0612 

1 17 

1 5068 

180 

; 82 

5 Hughenden 1028 

9756 

1 + 12 

1 5100 j 

184 

85 

0 Hughenden 1028 

0631 

- 30 

1 5060 1 

1 186 

1 8b 

7 West Australia (sup 

plied by Forestry 
Deportment) 

8 West Australia (dis 

tilled by Fenfold) 
0 Atherton 1925 

0607 

- 42 b 

1 5004 

161 

73 

j 

0446 

-61 

1 5055 

193 4 

' 89 

0646 

- 30 

l 

1 5050 

184 

j 85 

1 


Sample 0 wm obtained by steam distillation of shavings, and tho od wa 
to differ \ ery little from the other pofcrol extracted oils 


found 



20 FROCEEDI N Ob OF THE ROYAL SOCIETY OF QUEENSLAND 

Ft act tonal dutiHaUon of tfandalwood otf 

Five hundred cubic centimetres of oil [a] I) — 47 1 were fractionally 
distilled at 5 mm presume The datH of tractions obtained m one such 
distillation Hie rocoided in Table II 


T\BLF II 


— . — - - - 

- 

- - — 

— 

— . — 

- 

1 r action 


Bolling Point 

a.. . . 

i { 

[«]D 

n*° 

20 cc 


0-124°r 

0100 1 

- S3 

1 4930 

Jfl cc 


124-I38°r 

, 9305 

- 38 

15002 

14b to 


las-urc 

| 9022 | 

- 45 

1 0038 

148 cc 

i 

141-14G°C 

! 9330 

- 53 

1 5054 

150 cc 

1 

1 

I4tt-152°<_ 

, 9510 

1 ! 

— 58 

1 5055 

Ntpaiahou of aUohnl s 

Inj treatment 

milt phthulu 

anhydnrfr 



Foi separation of the alcohols m com so was had to the standard 
phthalation process In a t epical e\jw»iinieiit 1 f>0 grammes of oil were 
heated with an equal hulk of phthalic anhvdride and 7i cc benzene 
under reflux The bulk of the phthalation whs effected m one hour 
hut was eontmned tor two horns Alcohols still lineoiubmed with phthalic 
auliydiide weie subsequent!* tuithei lieated at 140 deg t! in the 
absence ot Ihwoiil The total acid phthalates weie decomposed by 
h>diolysis with alcoholic sodium hydroxide, and the recovered alcohols 
distilled completed im pm pose's of clHnhention The constants oi 
the alcohols movoied from wrious samples ot oil arc lecoided in 
Tabic III 

TABU III 


Alcohols iSharaud mow Hamktwood Oils 




- 

— 

— 

snupl< 

dis i 

Wi> 



1 

0540 

51 5 


1 5060 

2 

0560 

- 44 


1 6082 

3 

0600 

- 0 


1 9100 

4 

0663 

- IM 


1 5104 

5 

9884 

17 


1 5110 

6 

0698 

- 15 


1 5104 

7 

11587 

-47 


15010 

8 

9474 

70 4» 


15074 

9 

9578 

-33 4 


1 6010 


•the figure* quoted for sample 8 were domed tiom Penfold ■ paper {foe cU ) 


The ttlcoholK from sample 5 were unique m possessing a positive 
rotation and unusnally high density, but onlj a small sample of this 
oil was available It was not possible to examine it closely, but it 
would seem that the alcohol of positive rotation reached a much higher 
proportion in this oil than in the others, and indeed became the 
domuiant constituent 
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Fractional distillation of the alcohol s 

In order to separate the alcohols from one another, piolonged 
frar tionatiou under 5 mm piebsure wuk resorted to The hguies quoted 
in Table IV refei to the fractions obtained in the hist tiaetionation ol 
the alcohols (1,200 ce ) obtained from sample 2 


TABLE IV 


— 

FrjttUon 

dj i 1 

fa] » 

i 

“i 


J* P lUogt 

1 

235 oo 

9603 

i 

- 36 1 

1 0086 

1 

140°C 

2 

200 cl 

0544 

- 41 i 

1 6084 



J 

260 oc 

0036 

- 45 

1 6080 

1 

► to 

4 

250 co 

9022 

- 00 i 

1 6080 



5 

140 co 

0060 

- 55 j 

i 

1 6076 

- 

160°C 


It will be seen from this table that the presence ol three alcohols 
is indicated, but on turthci lractionatmn it was found that one of these 
was present to a much gieater extent than the otheis 

Ultimately aftet prolonged fractionation two alcohols weie separated 
m a state ot iippioximate punts, foi which the following constants were 
rt corded — 

Alcohol So I 

d 15 r, 9908 1 <j] d +28 ir B ° 1 3127 bp 142°C 5 mm 

preasuro 

Molecular Composition — 0, 5 H I4 0 

The peicentago ot this alcohol in the mixed alcohols could aeaiiely 
exceed 10 pci cent and was probably less than this 

Alcohol So 2 

d u „ 9510 [ib - 63 ny* 1 6002 b p 148°C 5 mm 

Molecular Composition — C] S H m O 

This alcohol — possibly a mixtuie ot cloacly smulai isomers — is the 
dominant constituent ot the oil and constitutes at least 80 pci cent of 
the mixed alcohols, being icsponsible for the usual pronounced 
lirvo-rotation of the oils 

The constant* quoted by Penfold tor this alcohol me — 
d,| , 9474 [a] D - 70 4 bp 103°-165° 5 mm 

which resemble those gisen above in all except the boiling point wlueh 
M 15 deg C higher ’We were unable to confli m this high boiling point 

Sesquiterpene constituents of oil 

Repeated fractionation of the original oils led to the isolation of 
a fraction with a somewhat low'cr boiling point than the alcohols A* 
preliminary examination indicated the presence of sesquiterpene, the 
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fiaction was repeatcdl> distilled over metallic sodium and finally 
collected as a colom less liquid with tlic following constants — 

di ft , 8964 
[ajD -30 
. j\~ D ° 14900 

Molecular composition Ci G H ai 

Tho sesquiterpene did not give the usual colom reaction with 
btomiue vapour and acetic acid 

The unestigation ot the constitution ot this sesquitei pone and tho 
alcohols desenbed is being con turned 


The authois wish to express their thanks to the Foiestry l^oaid, 
Queensland, for their usual couitcsms assistance in obtaining sample* 
of handalwood fioxu their vaiions foiest stations, to Mr 0 T White, 
Government Botanist, foi vcnfualion of authenticity of specimens, and 
to the Chemical Society Reseanh Fund fot a giant to one of us 
(TGII J) which defrayed part of the cost of this investigation 
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The Relative Value of Larval Destructors and 
the Part they play in Mosquito Control 
in Queensland.* 

By Rokvld HvmiiVn IIvbris, DSc 

{Read before the Royal Souciy of Quet ns! and, 27\h Vo//, /9J9 ) 

The idea of controlling mosquitoes by means of then natural 
enemies sounds so cxceedinglv atti.utivo that mam are tempted to 
place an unwauunttd amount ot confide nco in what h.is rarely piovecl 
of any great value That nattual enemies under natuial conditions, 
are capable of taking a laige toll of mosquito life cannot be denied, ami 
tor that reawm alone they are woitliv of considerable eneouiagemcul 
In a conntiy like ours, mibiccted to seven* diought renditions, watms 
thange so iapidl\, topographical1> .is well as in physical and chemical 
char nctci ratios, that it would be voiy unwise to place f.ilse fmth m 
what we know only to be effective undei the most ideal ot condition* 
Nature erects many natuial bamers against the undue pieponderance 
of most laival destructois and against fish in pnticulni Yet the 
question ot biological control is vastly important, and it is nccessaiv 
tuat wo should ha\e a thoiough knowledge of those natural enemies 
which we believe to exist and which might be of some value on th( 
one hand in oidei to appoition them as opportunity affords, and on 
the other to prevent their ruthless destruction due to ignoiance 

The presence of numerous mosquitoes ill any given water rnaj be 
taken as evidence (1) That the vvatei is nr itself suitable foi thm 
development, (2) That the food which that pai titular Ivpo of mosquito 
larva requues is available 

On the other hand the absent c of mosquito larva* in certain wateis 
may he due to n gieat variety ot causes as yet but vciy impeifecti} 
understood The absence of suitable* food is possibly the most important, 
and by fai the most fai-reaehing, factor influencing selection 

Where there is a total absence ol food due to the piesence of laiget 
aquatic animals, mosquito larva do not occur Sometimes theie is an 
Abundance of organic matter, together with certain poibonous excietoij 
material, which is responsible for a low owgen content of the vvatei , 
and these factors, amongst others, doubtless ha\c a dnect beairng upon 
the attractiveness or repulsiveness of the water in question, sometimes 
to such an extent that the smaller varieties of larval destructors become 
scarce whilst flsh would probably, under such circumstances, not live 
at all Unless suitable conditions exist foi larval destructors to main- 
tain themselves, these can be no control of mosquitoes along these lines 

•From the Entomological Section of the Deportment of Health, Brisbane Oity 
Council ' 
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TYPES OF WATERS 

The types of uateis selected by mosquitoes requite detailed study. 
In earlier campaigns it was a common pi act ice to oil, to dram, or to 
fill every potential breeding place mespettive of whethei it was breed- 
ing mosquitoes or not, and \ei\ little attention was given to the type 
of water concerned This lather diastic method pio\ed fruitful of 
good results, hut it is recognised to have been an exceedingly expensive 
method ot control, for it is now <onsideied quite unnecessary to inter- 
fere with waters which aip not in hhv way a mosquito menace Modem 
methods demand lhat the examination of the watei he made in detail, 
and that it* whole natuial sui roundings and contents bo taken into 
consideiation in Older to ascertain the factors involved in rendering 
such waters attractive m unpalatable as the ease may be Such anti- 
mosquito work involves (onsidetablc entomological study, specially 
with regard to the bionomics ot each diffeient type of mosquito 
encountered It is extienieh difficult to make this phase of the question 
clear to the lav mind, but as so v^ry frequently the layman has to find 
the neccssaiy smews of war it is lughlv desirable that the problem 
fioni this standpoint should bo understood bv him 

TIIE CHARACEJ3 AS POSSIBLE LARVIC1DES 

It has been thought by some that the presence of eeitain Charflcere 
m natuial waterholes is sufficient to pi event mo^iuito breeding in watcis 
in which they or cur, but om experience here in Brisbane totally dis- 
proves any such possibility These alga 1 are so extiemelv plentiful in 
and aiound Brisbane duiing the summer months, that somettmes watci- 
liolcs with Chnracea 1 arc fai more common than waterholes without 
them, and oppoitnnities foi studying them in connection with mosquito 
breeding aie never wanting A minute examination of a chain of water- 
holes foimmg an aim of the Enoggera Creek was recently made in 
order to ascertain what aquatic life was likely to exist in and amongst 
the xarious species of Charame, winch occur m such large quantities 
as to completely covei the floor of the waterholes 

The insect fauna of one watei hole is very much the same as another 
Most of the predatory insects mentioned in this paper occur 

Culet annnhrostris is alwa\s plentiful on these occasions and so is 
Anopheles annuJxpts Both these mosquitoes shelter in and among the 
Nttella , and without some such aheltoi it is questionable whethei these 
mosquitoes dould exist at nil in the face of all the various larval 
destructors which exist in one simh waterhole When once disturbed 
the larvte of these mohquitoes can be located without anv difficulty , 
they usually occur more frequently than not in association 

In view of these facts it is indeed stiange that Nttella phauloteh*, 
for one, should have been considered an effective larval destructor, for 
our observations go to show that, instead of destioymg these sylvan 
mosquito larvae, the plant tends to affoid them necessary protection 
from their natural enemies There are, of course, other sylvan 
mosquitoes which select these waters from time to time, at different 
periods of the year. 
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CANNIBALISTIC MOSQUITOES 

We have in Queensland several mosquitoes that are cannibalistic 
in the larval stage, and with their highl> developed and formidable 
mandibles are capable of wonderful execution Of these Lutaa hahfaxi 
Theo, in polluted water, Mdet ( 0 ) vxtUqer Skuse, in fresh water, and 
Muctdut alternant Westwood, in salt watei, stand out in importance 

With regard to Lutzta haltfaxt, it is a pity that it is not possible to 
utilise this species and turn its cannibalistic tendencies to a useful 
purpose in anti- mosquito woik Though this formidable insect breeds 
m the mam m polluted w ater it does not bite under Australian condi- 
tions and is, therefote, quite harmless, but it has a distinctly seasonal 
occurrence in Busbane and would theiefore be onl> oi small practical 
value 

Megarhtnm tpecwiui Skuse is also cannibalistic m the larval state 
This species is, howevei, for the gi eater part a bieedei in tiee cavities, 
and would thcrefoie as such be of verv little use biologically It is not 
a plentiful mosquito, but theie is no knowing what wonderful use might 
be made of this species under suitable conditions, and it is highly desir- 
able that the question should be studied fiom this standpoint 

Wigglesworth” has a note m “Nature" wnth regaid to Megathtnu « 
brevipalpts, and suggests a means by which predaceous mosquitoes such 
as this might be introduced into distant countries with u minimum loss 
of life 

TADPOLES AND MOSQUITO LARV-E 

Mosquitoes have many enemies other than fish which take con- 
siderable toll of the many different species, and to which some refeienee 
here is justified It is, of course, BOmcwhat difficult to substantiate all 
at once the numerous references to larval destructors which, in many 
cases, are based on popular ideas 01 mere hearsay, though posubh 
founded upon a truthful observance m the fiist place There is foi 
instance the question of frogs and frog larvie The authoi has seen on 
more than one occasion adult frogs snap at adult mosquitoes and devoui 
them, but has never been successful in discovering whethei tadpoles 
leally devoured mosquito larva? or not Tadpoles axe evidently vegetable 
feeders There is no direct evidence in Queensland to justify the ldei 
that they devour mosquito larvie Sometimes the absence of larva* in 
waters frequented by frogs and their progeny seems ianlj conclusive, 
and yet this is not the case in water holes in which Nitella affords pio- 
tection, for in such, sylvan mosquito larvap may oecui side by side with 
tadpoles in the same water It is a common oeeunence to find frogs 
m tree cavities resting with their bodies half in the watei, but tho 
numbers of larvae of A?des nototenptus in such water do not seem to 
be any the leas Pruthi, writing from India, says that the tadpoles ot 
the common frog Rana ttgttna seem to be very fond of larva* Be 
states that one full-grown tadpole can consume from fifteen to twenty- 
one larva m a period of twenty-four hours, but unfortunately 1 have 
no evidence of this sort to offer On the contrary, the presence of 
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numbers of tadpoles m water m which mosquito larva; are known to 
occur is inexplicable unless the habit of eating mosquito larva* is 
restricted to certain species only 

PREDATORY TNSECTS 

Most pmlatorv aquatic insects ma\ be broadl> classed ns latval 
destructoiw 

Aquvtic Ifawim>ui \re Moequito Destroyh^ — -Watei s in whieli 
they occui an* usually of a more persistent chaiaeter Mosquito larva* 
as a rule an* not plentiful wheie these occur, and yet, when the watei 
is full of a fine vegetable giowth such ns is provided by various species 
of Charophytes, aquatic bugs act onlv as a check, not as a control In 
the Brisbane distiicl our (Jharaeca* harbour and suppmt a veiy latge 
and varied munbei ot small insect foims including mosquito land*, 
both Puliemcs and Anophelincs In such we frequently find tb *m* 
aquatic predutorv inserts in laige numbers side* by aide with mosquito 
lai vtn, a condition only iiossible when a commie i able amount of food 
is available Foi the rest Nxtctta pioves such an effective haxboia of 
lefuge that larva* ot svlvan mosquitoes apparentlv hatch often without 
any mteifercnce fiom then natural enemies 

Supfr-Family Gerroidfv — T his contains two families of vvatd 
stnders, the Ucrruhe 01 Pond Skateis, and the Ilydrometncle known 
as Slender Watei Stndeis These aic easily recognised as insects which 
slide along the siuiuce film of the watei m a senes of jerks Their 
interest lies piinripallv in then diving habits for food, the eggs me 
laid on water weeds, Vi fella being fiequently selected for this purpose 
There aeems to be some doubt in flu* minds of ceitain entomologists as 
to the aceuiac) of the statement that these insects aic known to be 
larval distiuctorh, but the author ot this paper has been able to seemc 
definite evidence that thebe Hennptera do eat mosquito larva* when 
other suitable food doc's not seem to be available, and m tins connection 
it is interesting to note that Prutln- 1 in India has made sinnlai 
observations 

Supfr-Fvmiia Votonfgtoidev — There aic four important families 
belonging to this gioup, containing insects whic.li aie all of them effec- 
tive larval destructors, as wo can testify fiom peisonal obseivation 

Family NAt-idIi — Water Scorpions — These are fanly common 
insects, and various species occur in Bnsbane, of which the following is 
only one — Laceotrephe* trtvtxs Stal Members ot the Nepid® kill 
mosquito larv© b> piercing the skin with then lather delicate proboscis 
and sucking out the juicy contents These rathei sluggish creatures 
find no difficulty m procuring Anopheline latv© for their prey 

Family Nauooridac — Water Bugs — These are often very plentiful, 
and in many respects resemble Notonecta m their habits I have 
personally noted species of Navronn daiting at resting mosquito larv© 
(sylvan), and dragging them under the surface of the water They are 
also fond of Chmmomid larv* and pup© 
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Family Belostom atidai — The Giant Water Bug Lathocerun indicia, 
known locally as the “Fisk Killer/’ is a member of this family That 
certain members of this family devour mosquito larvm is borne out by 
Pruthi The author has no personal knowledge with regard to the 
ability of this giant bug to devour mosquito larvae, and it is more than 
likely that this insect is far too big to bother about such small fry I 
can only point out that Pruthi records his having seen this bug in bis 
experimental jars devour four larva 1 during a period ot twenty-four 
hours 

Familt NmoNirriD*. — B\ck Swimmers — Thesi predaceous insects 
are quite common in our area and aio \ory effective mosquito destroyeis, 
it is a matter of common knowledge that the\ are carnivorous, and aie 
very fond of a mosquito diet The back of X atom eta is keeled, enabling 
it to swim oil rts ba(k Their egg^ <ue laid on water plants 

Supeb-Fvmii v (Jokixointv — This poNsesses a single family — 
the Comidffi — also called Water Boatmen, but differing trom Notonecta 
m many important particulars Conra swims on its back, but is not 
keeled, the back is liat, the\ devour one another if tood is scarce, and 
lay then eggs on water weeds Certain algw, probably of the Nitella 
tjpc, provide them at times with food, toi they occur very plentifully 
in such waters Conxida* kept in confinement devout mosquito laiwe 
with relish 

Aquatic Coleoiteba vbl Mosquito Destroyers — It is piobably 
tine that most Coleoptcious laiva* are laival destructors of importance 

Super-Family C*raboidk\ — W atei beetles of the family Dytihcida; 
aie very numerous in oui area They can easily be detected, because 
both the larva; and the imagines have to take air by using to the surface 
of the water Cylnstet qayndahem u Mae] is a common Brisbane species 

Super-Family Garinoipfc — To this lielong the Gvrimda* 01 
Whirligig Beetles These frequent fresh water, and make use of water 
weeds for laying their long, slender eggs The larvce of this family are 
extremely active and voracious, thej f possess powerful biting mandibles, 
which arc capable of making shoit work of mosquito larva*, especially of 
AnophelmcB, which live in the uppei layers of the water The eggs 
are laid in summer on the stems of aquatic plants, Nitella being 
frequently selected for this purpose 

Super-Family IlYDROPmu>LDr:\ — The adult mcnihcm ot the 
family Hydrophilidu* are vegetarians, but the larva; aie predatory This 
family contain* many fine types quite common in our local waterholos 
The larva; are particularly vicious feeders, it one can judge by their 
methods of attacking their prey 

Order Hymenopteba — There is a small “Policeman Fly, M known 
Senocophorm relucem Smith, common throughout the Brisbane area, 
Queensland, and New South Wales generally, which can frequently 
be seen catching mosquitoes on the wing, and carrying them to its neat , 
it is not an uncommon thing to catch this Hy menopteron in the aet It 
belongs to the family of the NyssomcUe ( Hamlyn-Hams, 11 ) I had 
several such m my collection until the mites got them 
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Ordir Diptira — Thu order doubtless possesses various species of 
flies 'which also catch mosquitoes on the wing One of these “robber” 
flies common along the coast and in Central Queensland is worthy of 
mention, namely, Atomosia mitt wot a White Of the smaller robber 
flies several appear to be useful in this direction, and can now and then 
be taken with mosquitoes in then jaws Dr T L Bancroft, of Bidsvold, 
has made similar observations 

Australian Odonata — In a paper of this sort it is quite suffleient 
to state that this order includes all those insects commonly known as 
Dragon Flies, which may be rightly described as the tyrants of the 
insect woild There is no doubt that they are amongst the most effec- 
tive larval destructors we have, for not only do the adult dragon flics 
catch mosquitoes on the wing, but all the larval forms are known to 
destroy othei insect larva 1 which dwell in water weeds, which form a 
very profitable hunting-ground for all the members of this Bnb-order 
Their persistent perseverance, which enables them to clear waterholes of 
all aquatic life, is truly wonderful They are also very destructive to 
all small fish In the laboratory they have been ohseived to destroy 
almost all small forms of aquatic life 

Larval Destructors in the Kicf-Fieldr of Nfw South Wales — 
A recent visit to the Murrumbidgee Irrigation Area of New South Wales 
has enabled me to witness an immense number of larval destruetois 
actually at work in the field One cannot help being very much 
impressed with the extremoh useful work that these creatures are doing 
in keeping a check on mosquitoes Where mosquitoes did exist in then 
presence, the former were present only in very small numbers Natural 
enemies in thebe waters consist for the greater part of larval forms of 
Hemiptera, Coleoptera, and Odonata These on at count of their great 
numbers constitute a very valuable check on mosquitoes in the nce- 
belds during the early stages of the rice’s growth Towards the end 
of the rice season, there is evidence, however, that mosquitoes become 
too plentiful foi the larval destructors to cope with them 

HYDRA AS A CHECK UPON MOSQUITO LARVAE 

Where these occur they are most effective mosquito destroyers It 
has been the author’s good fortune to feed Hydra on many occasions 
The Hydra anchoied against the side of the vessel catch the larva in 
their tentacles as they wriggle in the water, paralyse them almost 
instantaneously, and never relinquish their hold until the lame are dead 
or useless as food 

VORTICELLA 

Colonies of Vorttcella aic sometimes so plentiful that it is thought 
they exercise some check upon mosquito larva 1 In certain types of 
permanent pools they sometimes occur in large numbers These pools 
tre selected by Anophelines on account of their plentiful food supply 
Sdch Anophelme larva examined have at times been so heavily infested 
that they have died before pupation * In Brisbane, Anopheto anmtkpei 
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is the one usually attached The large numbers of Vort%c$Ua found 
more especially attached to the mouth oigans and the breathing-tubes 
must, one would think, occasion the larva) some considerable discomfort 

FRESH-WATER SNAILS 

Some of these grow very fond of mosquito eggs Detailed obeerva- 
tipns with regai d to the habits of snails as a whole have uot been 
possible, but the author has observed Bulltnu* pectoiosu s Com ad feeding 
on eggs and egg-rafts on many occasions It present m sufficient 
quantities, these snails w ill keep the Burface of the watei ficc of egga 
all the time The mysterious disappearance of eggs or then apparent 
inability to hatch has often been explained later bj the habits of this 
small snail 

OTIIEU ENEMIES 

In addition to the above tlnne ate also birds, bats, and lizards, 
possibly mites, to say nothing ut possible tungoid diseases, which may 
possibly be responsible for considerable mosquito 1 eduction in nature, 
but of the results of wliiih we are (oiupaiativcly ignoiant 

It is rather a (unous thing Unit Twmorhynchus (Maasoniotde*) 
umfonms Tlieo should he so frequently taken in Dnshanc with mites 
attached to the lower end of the thoiax These mites are Hydraelmid 
laivte, which apparently attach themselves to the mosquito bcfoie it 
leaves the watei Why these should sele<t just one pailicular t\pe of 
mosquito is curious Out of eveiy ten specimens taken, usually aftei 
heavy rams (1927-1928), more than half weie parasitised, but I have 
no evidence to show that they are in anv wai inconvenienced thereby 
(Tonsult Balfour, T Boyd, 1 Dje 11 ) 

LARVIVOROUS FISH 

It is onlv ot couiparativeh iccent date that mosquito control 
b> the means of lurmoious hsh has been taken scnously It has of 
(ouise been known toi a verj Jong time that mosquitoes form a legulai 
part of the diet of ceitain fish, but, although some attention has been 
paid to fish suitable for mosquito dcstiiu lion in this State, no attempt, 
as fai as I know, has been made until quite iccentlv, to give piactieal 
application to the knowledge gamed 

Cooling’s prelumnaiy obseivutions published in the Annual Report 
of the Cominissionei of Public Health foi Queensland, 1911, .ue of gieat 
value and undoubtedly form the basis of this woik in Qm ensland Hnue 
then no one seems to have done anv independent work 

All our creeks and watercourses contain fu*h during the grcutci 
part of the )cai, and these small fish, of whatevei species they are, 
effectively keep these streams cjeai of mosquito larva*, but while there 
tan be no doubt that larvae eating llsh are of piactieal value undei 
ordinary noiinal conditions in the held, they iun lie made of greater 
practical value undei artificial conditions 

Fish control is, after all, confined to somewhat minow limits, bat 
within these limits it must be recognised that it can be made very 
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valuable, and at tunes has been found to be the only practical method 
of control, and it is in view of these facts that their use on a larger 
scale is heieby strongly recommended Undei natural conditions fish 
are very frequently practically useless, owing to the tact that the flsli 
cannot get at the larv® which are protected by various kinds of aquatic 
and other vegetation On the other hand some sort of proper protection 
is nccessaiy if the smallei fish are to be safeguaided from the attacks, 
of larger huh , that is why shallow watt 1 is a piotoction in itself, forming 
a natural samtuary within its shallops 

Larvnoious fish aic of special value in ornamental ponds and 
lakts in which the \egitation is under control, and it is a thousand pities 
that we have so few of these in Queensland Theie seems a pci feet 
mania for the destiuction of ponds which, with very little trouble, could 
be couveited into useful ornamental wattih stocked with a fine assort- 
ment of suitable fish, as is the case in all the oldci eountnes ot the 
world Unfortunately, Queensland is veiy dry at times, and largr 
sheets of water containing flhh are apt to diy up 

Family Ketroimnnid ® — Itctropinna lemont Webei (Fig 1^ 
This smelt is a beautiful little fish plentiful at turn's in the Enoggei i, 
Ithaca, and Moggill Creeks, where we have taken it in small compaia 
tively shallow pools which are only connected with tho wateis of thi 
mam channel at flood-time These fish, like Ctatcro< ephalus fluviatihs, 
which they resemble, uie voracious dcvoiueis ot mosquito larva*, and 
wheie they exist are of even greater value than has hitherto been thought 
possible The smelt is very rapid in its movements, and being capable 
of detecting adult mosquitoes on the woter surface at some distance is 
paiticularly efficient Its value in mosquito control consists in its love 
of roaming over large areas of waters if available, in its exceedingly 
rapid movements as a suifaee feeder, ond its ext i erne fondness lor 
mosquito larvce 

Family ATiitaiiNiDiE — Ctaietocephatus fluviatihs McCulloch — 
The Freshwater Haidyhead (Fig 2 ) 

Natwal Ilabxtat — This fish occurs abundantly in freshwater 
sti earns and deep permanent waterholos It is more abundant in the 
western rivers ot New South Wales than in Queensland Adults \ai> 
m size from 2 to 4 inches, and can be taken in the shallows along the 
banks often m very laige numbers 

tfafurol Habit * — Its egg is an adhesive demeisul one and relatively 
large The spawning season is during the warmer months — a cold 
season retards development but its best spawning time is during Octobci 
and November Tho fish make no “nest M or “redd 1 as docs the trout, 
but deposits its eggs in crevices between the rook* and on the clean 
rocky bed of the nver in a shallow nanow stream, perhaps not more 
than 12 inches deep 

The Hardyhcad is shy and very rapid in its movements, and unless. 
x% occurs in large shoals, as is frequently the case, it is not at all easy 
,, to catch It is a true mosquito destroying flsh and should be encouraged 
in every possible way It is entirely suitable for use in a trout hatchery. 
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It occurs in numbers in the Reservoir at Enoggtua McCulloch has 
described a species from the Burdekin River which he named <\ 
maculatus, but it is, I understand, a aynonvra 

Its Use vit the Rice-fields of New fiouth Wale h — This fish cannot be 
too highly recommended for mosquito woik in the Munumbidgee Ii li- 
gation Area of New South Wales The a< tual difficulty might be to 
procure it in sufficiently large numbers to be effeitm, but as this fish 
lends itself particularly to stripping there should be no reason why 
large quantities of this Hardyhead should not bo piocuiable The 
breeding of these in hatcheries, if necessary, should not be eithoi a 
difficult or an expensive item, and if large numbers could be mtioduccd 
into the waters of the mam canal, after leaving Bei embed weir, tne\ 
would gradually work then way thiough the lingation area even as 
other fish are known to do at present It is not an uncommon thing to 
see small fish swimming about in the ricc-fields, but these aie of no 
known value in mosquito control It is a suggestion well worth} of 
the notice of the authorities concerned 

Famua Mela not vnud — Pseudomugil sitjmfet Knei — The 

Queensland Blue-eve ( Fig 3 ) 

Natural Habitat — Adult* of this spicies wlinh attain to 1} oi 2 
inches m length aie found ver } abundant 1> m all waters subject to 
tidal influence, but as it can adapt itself without any inconvenience to 
fresh watei it is found also along the coastline in the mew of Southern 
Queensland The Blue-eye does not frequent polluted waters except 
temporarily in oidci to snatch such organic moi«els of fond as the water 
may yield at the moment City drains piovided with household refuse 
which empty into tidal channels attract sometimes laigc shoals of these 
fish Fig 4 represents such a city drain served by tidal waters, it 
shows a tendency to become polluted, causing Blue eyes to feed hero 
for the greater pait of the year 

Natural Habits — This small fish is an exceptionally effluent mos- 
quito destroyer On account of its size it is able to work its way to 
the very edges of the water, a habit which it has m common with tropical 
larvivorous fish It is mainly a surface feedei and does uondoiful 
work in conti oiling mosquitoes in all tidal waters 

Melanot^fnia nigrans Richardson — The Crimson-spotted Sunfish 

(V*K 5 ) 

Natural Habitat — This beautiful fish occurs uudei natui il condi- 
tions in clear fresh water, avoiding dirty watei except on rate occasion* 
The adult forma reach a length of about 2$ to 3 inches and oetur m all 
fresh- water creeks and large waterholes periodically seived by flood 
waters Sunfish are sometimes trapped in waters unsuited to their 
natural habits, and occasionally they aie to be found in waters supplied 
with local drainage in which they are only capable of Jiving foi a shoit 
time A large batch recently found in a polluted waterhole yielded 
specimen* all of which ultimately died through a heavy infestation of 
Saprolegma, a fungus to which this flab is at times rather prone, 
particularly under such adveise conditions 
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Natural Habtfs. — This flsh does well m aquaria and after a time 
loses its shyness It is undoubtedly one of the best of our larval 
destructors, and will feed not only on larvos and pupa' but also on egga 
and especially adults It is by no means cannibalistic, for it seldom if 
evei will eat small fish either of its own or anv other species It will 
live quite peaceably side by side with Barbados Millions without making 
an> attempt to eat the young Lebistes This characteiistic is of such 
tiemendous advantage that it has been icsponsible for the selection of 
this fish for use in the Brisbane City Councirs hatchery in South 
Busbane (Pig 6 ) 

P ig 7 shows a typical water hequpnted by these fish It is a 
poition of Enoggera Creek on the Watorwoiks road Here there occms 
a copious giowth of Hydnlla virtmUata m which the majority of our 
Queensland laiwvoious fish find hai bout age and food 

Fig 8 is a reproduction of a poition of the same ereck separated 
in dry weathci iiom the main stieam, and used bv the Queensland 
Spotted KunfuJi foi breeding pui poses This pool during the month 
of January 1028 was hill of \arious aquatic plants, especially Jhjdntla 
and Xitella, and hundreds of young Sunflsh disported themselves ill 
this sheltned spot Such breeding places aie, of course, bv no means 
of a permanent natuie but are dependent upon weather conditions 
Jly the time the wateis rise and flood such natmal lefuges, the flsh are 
generally old enough to look aftei themselves The eggs are probably 
pelagic, which would account ioi their being laid in safely protected 
waterholes 

Family Amb\smdje — T his fanulv contains a number ot ndi 
piobably extremely useful in mosquito eoutiol, in fact, it is not at all 
unlikely that every member of the genus is 1ai\i venous Only one, 
namely Puopis ohvmeous, has been dchuitely described as a laival 
destructoi, but it is \ery likely that Anihassiv agassizi Steindachnor 
(South-east Queensland, &e ), recorded from inland i leeks, may hr 
equally effective The Yellow Perchlet, Priopis maria n it* Gunthei, 
recorded trom the Mar> Rivi r and Moieton Bay, should be capable of 
doing good work in salt or brackish water The whole genus leqmros 
closer investigation from this standpoint 

Pmoi'is oijvvceois Ogilbj — The Gieen Peichlet (Pig 9 ) 

Natural Habitat — This fish piefers clean deep watei, where large 
schools are generally found Small batches occui in shallow waters in 
company with other types of flsh The Puchlet does not favour polluted 
though it is sometimes found in muddv waters 

Natural Habits — Though this flsh is extremely voracious, it has 
from the mosquito standpoint the fault ot being c&nnibahstie When 
hungry the Perchlet will devour am flsh small enough that comes 
within its reach Iu captivity it is cannibalistic, at all times, provided 
the opportunity is given It lays floating eggs among vegetation and 
is on the whole rather ahy We have never been able to get it to breed 
in captivity 
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Family EuuOTBIDJl — The* thiee Gudgeons here referred to 
all belong to the same family and die not dissimilar m their habits 
Aa the fish of the larger species reach matin lty they tend to develop 
a cannibalistic* tendency They piol< i the coaisei food available at 
the bottom ot a pool or cieek to the mosquito laivie which iiequcnt the 
surface layers ot the water, and will devour the wnallei fish ot then 
own as well as those ot othei species when piotutable Instances aie 
on record of the Carp and Tiout Gudgeons completely wipiug out the 
smaller Fire-tailed Gudgeons, and obscivationh go to show that the 
latter fish avoid unnocossary pioximitj to the former ns a matt* r ot 
expediency These gudgeons cannot Ik* < lasscd as tml> laivivoiou* 
though they aie laiva-eating hsh winch is a diflerent thing, howevei 
It is a question whothei the> cxeicist am appreciable mosquito control 
except perhaps wheie they oetui in such overwhelming numbers that 
mosquito laiva* must uecessanlv foim a part oi their dailv dut, but 
as larva*-eatmg fish they have then valm 

Mogorndv (Moouhndv) \dsci Kflus ('astelnau —The Tiout Gudgeon 
(Fig 10) 

Natuial Habitat — The Gudgeons an all bottom tecdeis, and occui 
at times togethei in large numlxis, Imt at other times each djjfeient 
species is found by itself The distnbution ot the Trout Gudgeon, 
according to Cooling, is said to lie from the Fitzroy River, in the north, 
to the Upper Shodllmven distuct in the south It occuis in all waters 
iroqueiitod bv othei latvivoious hsh, with the exception peihaps of the 
Blue-eyes, but is less noticeable, especially duimg the coolei weathei, 
when in towtuou with other Gudgeons it hides itsell in the mud oi 
vegetable mattoi at the bottom of the walei until the spimg calls it forth 
to breed 

(Jarvssiops (oMi'Hfcssus KicHt — The (*aip Gudgeon (Fig 11 ) 

Nat mat 1fab\t\ -The lemarks made with legard to the Trout 
Gudgeon also applj to this hsh, which docs not, howevei, consort with 
them lot thorn* It docs not grow as big as the Trout Gudgton, and is 
on the whole less tieice in its method* of attack 

C\r\ssiops aiui Ogilby — The Fire-tailed Gudgeon (Fig 12 ) 

Natural llabit s —This small gudgeou is the most useful of the 
three, but though veij common m tin whole eastern portion of Queens- 
land, does not occui m such laige nuinbeis as the othei two gudgeons 
do It is to be found in fresh-water ( leeks and in any backwash, as well 
as in large waterholen usually ot a shallow uatuie Being of a small 
size (adults lately exceed 2 inches), it is preyed upon by the largei 
specimens of fish, and consequently it likes to isolate itself in large 
shoals in out of-the-way potholes ol w'atot courses, wheie in fairly deep 
wpter provided with plenty ot aquatn weeds it disports itself and bleeds 

Ca&as&iops klunzinoehi Ogilby — This fish is very closely allied to 
the Carp Gudgeon, and is repoited from 1 the Burnett River district as a 
valuable mosquito fish (Di T L Bancroft ) We have no knowledge 
of its occurrence in the Brisbane aiea 
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Family Thebatonidt — Therapon umcolor Gunther 1 * au excellent 
mosquito fish (T L Banc i oft ) Unfortunately, it has not aa yet been 
recorded from the Brisbane district, but it seems tairly plentiful north 
of the Mary River 

OTHER FISH SUITABLE FOR SALT-WATER CONTROL 

Butis amboiensis Met kcr — Closely related to these Gudgeons 
there is a salt-water species occurtiug in the Brisbane and other tidal 
livers of Southern Queensland known as BwU\ ambotensn, whuh we 
have reason to believe is also a larval destructor of some importance 
The total absence of mosquito larva? in the tidal cteoks in which these 
fish occur seems to supply sufficient evidence ot then activities, and 
one is inclined to think that thete exist in oiu tidal creeks sufficient 
quantities oi larval destructors to prevent mosquitoes occuiring an>- 
where This is of immense value m mosquito contiol because it is 
realised that if tidal wateis can be given an unrestricted passage to woik 
their way to and fio without Jet nr hindrance and in 01 out of potential 
breeding-places, swamps and the like then the control of such areas 
must be rendered eompniativelv simple Brisbane waters do not possess 
the vaiious species of Kilhfu*heb so suc< efcsf ully used in combating salt- 
marsh mosquitoes in New Jersey, but we believe that theie are quite a 
numlier of other fish which might lie success fulh used m Queensland, 
and even now are probably instrumental m conti oiling such wateis in 
which they occur 

Family Gum id t— Rhxnoyobtns hftmrhn Ogilbv — This fish, ol 
which an illustration is given in Fig 14, occurs in salt-water tnbutaiies 
of the Brisbane River, such as the Norman Greek, and assists in mosquito 
control in tidal waters generally This we believe to be Iho raws, because 
when kept m confinement, this fish proves itself an extiemely efficient 
laival destructor 

MpaiiiOLOBiirH dlvist Ogilby (Fig 33) Oceuis in salt-water and 
finds its way up the creeks of Biisbane under tidal influence It can 
be accustomed to flesh watei, and is known to devom mosquito larvte 
venae ion sly The eggs of both these species me lmng on various 
substances, where the male guards them against the possible attack of 
enemien 

Famit v Mugilida — Uiujxl tcphalu 6 L , the Sea oi Mungiovo Mullet, 
has been said by some to be laivivorous 1 have kept apecimens ot 
young in aquana, but not under any circumstances could these fish be 
induced to take any not we of mosquito larva 1 

TRUE LARA IVOROTJS FISH INTRODUCED INTO AUSTRALIA 

Familv Pceoilida ? — Lchutes rcttcvlatm — “ Bai hados Millions/ * 
sometimea called the Opal Fish (Figs 16 and 17 ) 

Lebxste ? wull thrive under cover, in well-balanced aquaria, provided 
with a thick aquatic vegetation The chief obyection to its introduction 
into the open in Southern Queensland beg in its inability to stand sudden 
changes in temperature, but for all that it can be made to have its 
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uses, and will winter safely among copious aquatic growth This full 
is viviparous and a very prolific breeder, and when hungry will some- 
tunes cat its own young Plenty of thick weeds die necessary in order 
to enable the young to hide Ccraiophijllum damnum is ideal for this 
purpose, though ft combination ot TlydrxUa t nttrdlata and Volttnena 
%p\raha proves ideal 

This small flbh wintered in the evaporation tank shown in Fig 15 
quite saiiaf actoi ilv, in spite of the low temperatures to which the tank 
was subjected in 1928 Its ability to do this is evidence of its usefulness 

Restocking of such places as these, in cast* ot accidents, is mad 4 * 
quite easy b> canying over stock broods for use m the following spnng 
This method of control has been ver\ successfulh employed m anti- 
mosquito work in the Brisbane area 

Gambusiv \funis — The \mciuan Top Minnow (Figs 18 and 
19 ) These hsh will thnve in tresh oi brackish water, but cannot li\e 
in polluted waters They can be accustomed to salt water without anv 
harm Gambusui is a surface foedu, and lives and thnves undo a 
vanety of conditions but cannot stand sudden changes of tempeiatuie 
Its ouginal home is in the Mississippi Valley Gambusui is well known 
to aquarium lovers, and thrives in Bnsbunc even m the winter, so long 
an the water in winch it lives is not subject* d to any sudden drop in 
temperature The fish will not, however, survive the winter in small 
aquana, unless provided with copious quantities ot aquatn vegetation 
It is a prolific hreeilei, and is viviparous Young begin to make their 
appcaiance m Queensland soon after the warmer woathoi of spring has 
set m If plent> of food is not available, Ihev will eat their joung 
without compunction 

The introduction of Gambusia into southern watus m Queensland 
seems to be fi aught with some degice of nsk, more particulaily on 
account of the temporary nature of many waters, and the vauous 
natural and othei enemies to which it is prone During the summer 
months, howevei, m controlling local wateis it is to he highly com- 
mended, and the earning over stock biood tor use in the following 
spring should make this method ot control of ornamental waters very 
popular In Northern Queensland this fish should he populoi, and it is 
hard to see why it could not thrive theie equally as well as it doea in 
othei ti opieal places of a very similar temperatuie 

It has been constantly argued that Gambut>ia cannot stand an* 
degrees of frost, but we have reason to believe that this is not so Some 
mosquito w r ork recenth conducted m Albania b> Mrs Sidney Loch is 
interesting Tt transpired that the fish stood 10 degrees below zero, 
whilst 3 inches of ice was formed over the ponds As long as air-holes 
were kept open theie were apparently no losses at ail In the cold 
weathei the fish disappear into the mud at the bottom 1 , and though they 
are very lethaigic and cat very little, if at all, duung the winter, they 
become very lively as soon as the ponds are cleaied of ice With the 
approach of summer they fed heavily on powdered oven-di led bread and 
powdered sun dned meat, and thus learnt very quickly to adapt them- 
selves to local conditions 
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HATCHERY 

Figuie G gives a very fan impiession of the hatchery which has 
l>een started in connection with the Brisbane City Council's mosquito 
work A laige cement tank has been converted into an aquarium, and 
at present the Crimson -spot ted Simfish dispoit themselv<»s m its w.ite"* 
The aeration of the watei is ?airied out mainly by the following plants 
rooted in a sandy bottom some (i or S inches m depth — (l) ITydnlla 
vert\c%Uata (Water Thyme) , (2) ( 'eratopkylhnn demersum (Homwort) , 

(3) Chora fragihs 

A nunibei of >oung have hatched out this season, but it is hoped 
that when the hsh have become hcttei established they will feel so 
thoroughly at homo that guMtei pi ogress than has been possible up till 
now will l>e made Such laige nejuarm can be used to good effect for 
other than Sunfish, but it seems unwise to mis the fish in view of the 
possible development of cannibalistic tendencies In most outdoor 
aquaria, much damage is done In the pieseiue of dragon fh larvae No 
fish-eggs aie safe wheie these laiva* exist AVe havf found that large 
numbtis ot drugon flies haunt out hate hor\ Sunfish are useful in 
keeping these n.itmal enemies unde? conti ol It has been observed that, 
in aquana wheie sunfish aie, no young riiagon fly laiva? tim exist ioi 
long The Cumson -spotted Sunfish is particulaily suitable foi the tvpe 
of work toi which it has lieen selected 

CONCLUSIONS 

(1) Tin value of biological eontiol ol mosquitoes must not be over- 
looked With the increase ot oui knowledge the subiect assumes daily 
greater importance, and it is with the hope that some dav it may come 
into its own that these obsenations aie herein recorded 

(2) Close oliscrvations made duung the last three years show 
conclusively that larval dostiuctors are capable of exeioismg moie than a 
mere check on mosquito larva 1 

(3) Larval destructors oetui m vorv large numbers m natural 
waters They abound in almost piodigious numbers in waterholes which 
form a portion of the bed ot oui local ueeks isolated from the mam 
stream m penods of diyness Tluy occur further in aitifiuol waters 
of various hinds, wheie thtv partnulariy iluriug the early part of the 
season are instrumental m keeping mosquitoes completely undei eontiol 
Conditions exist which make larval destructors in some natural watei- 
holes effective throughout the whole year 

(4) Particular attention is here drawn to th< beneficial effects of 
the larval destructors in the Muiiumbidgee Irrigation Area of New 
South Wales, where the numbers appeal to be even greater than in the 
Brisbane district, the presence of large numbers of ChironomidB provid- 
ing them with large quantities of natural food for months in the year 

(5) We are very fortunate in having quite a large number of larvi- 
voroua fish in Southern Queensland capable of doing wonderful work 
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both in fretsh, brackish, aud saltwater Among these the species most 
highly recommended are — Vt at rro( cphalus fix tuxaUUx and Melanoianxa 
ni£rro«s for fresh watei, and Pscudoniugil siqmfer for brackish and salt 
water A distinction is diawn between laivivorons as suifacr feeders 
and larva-eating fish as bottom teeders 
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Rmithsonuin Hepoit for 192b, IV ishington, pp 361 JbH 

18 ItAMBottN, W A — The Habits of h TJiptcron predaceous on Mosquitoes in 

Nyaa&land Hull Ent Rts si, Pnr+ 3, pp 270 2HJ, Dei 1920 

19 Mauukjcgor, M E — The hflumu of tho Hydrogen Ion Concentration m tho- 

development of Mowputo hrx» Parasitology, vol 14, No 4, No\ 
1021 
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20 MrCuuocrr, A B — Notes on (tome Australian Athorimdm Proc Bov Boe 

Q'land, to! 24, 1913 

21 MrOuiiLOCH amo Ooiltiy — S ome Australian Fishes ot the Family Gobilto Rt‘- 

Australian Museum, vol ui, No 10, 1919 

22 McCulloch .and Whitt fy — \ List of the Pishes monied from Queensland 

waters Memoirs of Queensland Museum, vol vin , pt n , 1925 

21 Mow shit a, A — Notts on the Natural Fnemios of Mosquitoes Dept of Hygiene, 
Govt Ben Inst , Formosa, 192b 

24 P ruth i, Hem Hikgh — Some Insect and other Enemies of Moaquito Dana* 
Indian II of Med Bos, \ol xvi , July 192** 

2“ Bocxetelieh Foundation — T he uso of flsh for Mosquito Control Boehofeller 
Foundation, 1924 

Han tn excellent Rihhogiapln ot 217 author* 

2b to>ALX, ArviN — Tlu Mosquito Fish (Oambvjta affinis) m the Philippine Island* 
Phil Joum Humic, Manila, 1917, vol 12, I) Htt tion, No 3 

27 Seymour Biwk.ii \\n ('handhiri — I ndian Fish ot proved Vtilitj an Mosquito 
Dcstroveis Indian Museum Publication, 1912 

29 Suaw, F R — Effei tn of Tom peraturc on Aquatic Lift m ( 'interns Pub HI Bull, 
No 1*36, pp 63 71, W lshington, DC, Aug 1923 (Reprinted Iliac 
1927 ) 

The atnhtv of Gamhmia to withstand cold is hero pointed out A 
Tiferenrn is nude also to Ur Musk Turtle fetdiug on monquito larva* 

29 Spetr, Almv [ — Compt ndium of the Parasites of Mosquitoes (Coliudm) Hyg 
Lab Dull No 146, U H Pub! Hlth Servm, Washington, 1927 

n u Si pad, I) 0 — Fishes as Mosquito Distroyers in New South Wilis Agin 
Garotte ot NNW, vol win, Pt 9, Sept 1907, p 762 

31 Van Dina D L — Thi fntroduition of Top Minnows into the II in man Mind* 
Proas Bull No 20, 1907, Hawaii Agr E\p Stn , Honolulu 

12 \\ KWH TR worth, V U — Delayed Metamorphosis in a Predaceous Mosquito Laiv i 
and a possible practical ipplu ition Nature, twin, No I03S, p 17, 
London, 3th January, 1929 

U Vabiokov N \ — Little known Em mus of inoph*hs 1 irva Buss ll)<hob 
7h v, No 7 9, — 194, Iflfl, 4 refs, Saratoi, Tul> Rcpt 1926 

This paper is unfortunately not available to the author A meat 
review, howevir, stites thut Anophelmc larva in an iqumum wuo 
very extmsively preyed upon b\ Hydta /Wa L, and leorhis an also 
refund to ub n factor in nntimil control 


Additional Referenoea. 

M Brother, F — A projios de la capture do larvee d 'Anopheles par les Utnculairos 
Amn Parmqt hum and ionip, v, No 1, pp 40 47, 1 ref, Pa?is 

Refer alno to the Review of Applied Entomology B1J 170 in 
connection with two papers by Drumpt and Langcron on the capture ol 
moaquito larva* by the bladders of aquatic plants of the genus 
Utriculann 

35 Hamlv s IlAR&ifl, B, AND Smith, Frask — On Fish Poiaoning and Poisons 
employed among the Abongims of Queensland Mem Q’land Museum, 
vol v, 1916 
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Pr \rc I 



Pi g ] — Rftropnim nmoin Vnbvr V» iJTcctiie mosquito dcstrojir ( uuimou in 

ilrishum wjtns 



Fig l — ( i aft i ( hi phalu s fjuuatiu McCulloch — The Kush watu 
ll»rd\htid One of the most useful destructois \ustu1iu 
] Missives 


Moat of tin fish shown in these illust rations iro from photogiaphs liken ih hf* 
Bumo difficulty sens cxjHncmcd in dAing f his, ind it mnv Ik o± mtcust to oui 
readers to know whit method we adopted 

A solution of 2 per pent eo^ftin hydioihluridt was piepaiul m 50 j»or pent 
uhohol, ami small drops ot this weie iddcd to the water in which the Ash wuo 
placid Ab the drug Ik pun to tike effect slowly the flub would pome to lie oil thnr 
sides with tins extended in a verv mtninl position, and, b> iareftill> manipulating 
the cnraeia fiom abo\o, on client pictures can be taken of nituril lmtoiy objects in 
this w&y 

The fish can Jk restored to i normal condition igmn by liemg placed m fresh 
water By phinging the w iter scurul times no ill iflccts wnn to accompany the 
narcotisation, provnled that the process is not unduly hastened or prolonged 

Tigs 2, J, 0, 0, 10, 11, 12, 16, 17, 1«, 19 tain, fiom hfc by Mr H W Mobshy, to 
whom our thanks are doe 

Figs 1. 13, and 14 kindly Wnmd b\ the Tiustecs Australian Museum, 





Priic Roy Hoc Q'iavd, W TBT 


Pi ut II 



Pig T — pHcutlnmvttil lujnifn Km* The Queensland Blue iv 
Eftiuint hi i ither salt, Id ukidi, ui tush yiitir 



l'ig 4 — A Tidnl Pi nn A eommoii fit ding ground for Blue nn 



Pig o — Melawit&Hut nitntin* Ruhardnou The Crimson n|wd ted 
Buuflidi Quceiisltnd b moit uMtul )ar> nonius frtsh wat* i 
Hh h 
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Pr \ t> III 



fr'jK U -Ih western t ni I of the Hnt<hpn nit u itt tl in Mouth Hnslmiu?, the propel t' 
ot tlu Bnshim <\U Count 1 1 , vslitn tlo uuttr in 4 It 6 m m tlu duptst pirt 
TT< ri the Ci lmson sjiotti <1 HuulMi is hiMduu? iml flourishing 



Fig 7 — A portion of the Fnoggrra Creek A natmal homo oi \auou» 
kinds of laivivorous fish 











Pnoc tto\ Soc Q land, VdL \LI 


tiat^ v 



lift 11 — Ca a\*to} s tnnpimuK Krifft The Omp Gwl^icn ^fuualc) 
Vn a 1 1 \ c bottom fi odn of i \oiauoiin t)|c 



Fir 12 — ( </« hi OgiP > The 1'in tnih 1 Cudgoun 



Fig 13 — MvLgdoqobitti deutrr Ogill j Suitable foi mostpitto control 

in tu 1 il wutorq 




Ptcoc Rot Soo Q’m\d, Voi XfT 


Via ra VI 



Kig 14 — Shxn/iqabma Uflttuhii 0|gilh\ Useful toi nnltuntir control 



l'lg 13 — Ail Iia i|»oi it ion Tnnlc uitirclj controlkd 1»> 
Libtstn ictuulatHs 
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Pi VH 



Fig Ki — Mile of Lcbi8tr\ ictu violas, 1 in in length 



Fig 17 — Fom tk uf Tdnstes icltt aiding 1} m m Un«[th 


Ojprmodontirta' (Top Minnows) Simill Ash viliuh ul»a>a fieil near the surface 
The> ponses* thi lown piw elommti .1 uni tlu tip of «h« head iltttemn, miking 
them pnrtuulnily fluted to snrtm fading 
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PUT* VIII 



1'ip is — Male of Gamhuiw af}inxa t about 1 ni in length 



Fig 10 — Female ot Gtnnbuma affintt, 21 in in length 
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A Revision of the Queensland Bignoniaceae. 

By C O G J van Stbkht*, Botamat at the Herbarium at Buitenzoxg, 

Java 

Two Text figures 

(Communicated to the Royal Society of Queensland by C T White, 

27th May, 1929 ) 

Though the Bignomace® of Queensland have been established for the 
greater part by F von Mueller, Bentham, and Bailey, it appeared that 
several additions could be made after a revision of the material preserved 
in the Brisbane Herbarium I am much indebted to Mr C T White, Govern 
mcnt Botanist, who kindly put these specimens at my disposal 

Most of the species had to be cited under new combinations, in which 
I have followed the international rules as now adopted 1 * * 

Tecoma has been worked out by Schumann*- and by Bureau and 
Schumann" , they have pointed out that the true Tecome® are all trees 
with digitate leaves, and American m distribution 

Diplanthera is a name used for a potamogetonaceous genus by Human 4 * * * 
four years before R Brown published this name for the bignoman tree 
Bo Deplanehea VieiDard has to be accepted, already used in Australian 
literature by F von Mueller in his second Systematic Census of Australian 
Plants 

Haussmanmanthes is a new name proposed for Haus^manma F v M on 
account of the ttth main rule for botanic nomenclature, 1 which dictates 
that 11 the rules and recommendations of botanical nomenclature apply to 
all classes of the plant kingdom, recent and fossil, with exceptions whioh 
are expressly specified ’ O Poethumus* w his article on Dtptens novo- 
gutneensis called the attention to the eldest name Haussmannxa Danker 
<1846) of a fossil genus of Diptende® which has priority This genus may 
be muted later on with Dtptens but for the present it stiU exists * The fact 
that Haussmonnta FvM is written with two s’s and Bausmannta Dunker 
with only one does not allow the use of both of them for different genera 

1 Intern* faonaj rote of botanic nomsnslsture adopted by the international botanical 

congresses at Vienna (1005) and Brussels <1010) 

•In Knglar and Ptentl, Nat Pfl« Fam iv„ 3b (1806) 

• la Martins Flora Brasfliensw, vui , pan 0 (1800 07) 

* &s# Boglsr and Frantl, Naohteftge sum, u tv , Teil (1807) 37 

"In Bamml dee travaux botamque* nteriamUaea, 30a (1038) 348, 

"BwhM, Die Qattung B a u s m e nm a, Leipzig (1006) 
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Further I had. to pay attention to Pandorea pandorana (a austrahs), 
an extremely variable specie*, occurring from Lombok (Leaser Sonda 
Islands) and New Guinea along the eastern part of Australia as far as 
Tasmania Bailey 7 gave three form? for the convenience of Queensland 
botanists Indeed one may distinguish several forms, for the greater part 
due to the extremely variable climatic conditions under which the species 
grows, the species occurring in the lowland as well as in the mountains, 
and in dry country as well as in humid forests The more material 
I examined the more I was convinced that it is certainly a single species, 
all mtergrades between the extreme forms being present This especially 
appeared after studying the many specimens present in the Brisbane 
Herbarium 

Not long ago Steels has used the combination Tecoma pandorana for 
this species, the specific name of Andrews having the priority before 
austruhs at R Brown As mentioned above the genus Tecoma m the sense 
of Bentham and Hooker is composed of heterogeneous elements, and Tecoma 
has been limited to American trees with digitate leave* Further I have 
reduced to it Pandorea ccramensts from the Moluccas and Pandarea 
PoinctUantka from New Guinea, so that it ranges from the Moluccas and 
Lombok over New Guinea and Eastern Australia as far as Tasmania 

New Zealand is not inhabited by any bignomaceous plant New 
Caledonia has several, viz , Dohchandrone (1 sp ) Dtplanchea (3 sp ), and 
Pandorea (1 sp ) aa pointed out below The Fiji Islands also seem to have 
one, viz , Tecoma flUcxfolui Nicholson (Diet Card 4 (1887) 13), which, 
however, may be a cultivated one, introduced from America, and not a local 
endemic 

In phyto geographical respect it may be of interest to pay attention 
to the fact that m the Queensland Flora nearly all the Bignoruace© of the 
whole of Australia are represented They occur for the most part m the 
eastern part of the continent, or, which is much tho same, m the more or 
less humid portions The only species known from the drier areas in tho 
North are the three cited Dohchandron®, and justly these species show an 
undoubtedly xcromorphic structure They are small crooked or scrubby 
trees with reduced leaf surface The nervature is an almost curious one in 
respect of all other Bignomaco® I know The mam nerve has nearly 
disappeared and the primary nerves are not distinct Moreover, the leaves 
and leaflets are coriaceous in contrast with the other members of this East 
Asiatic genus, and the phyllotaxis is quite different from that of the other 
species One may meet with opposite leaves as well as whorled and scattered 
ones, rather rare characters m Bignonmce© 

As to the relations with the surrounding countries, New Caledonia 
and New Guinea show the nearest connection with Queensland, the former 
country, however, being most related with New Guinea and both differing 
from Queensland by the occurrence of the wide-spread Dolickandrone 
s pathacea (L F,) K Soh , a littoral species known from the Deccan Peninsula 
throughout the Malayan region to New Guinea and New Caledonia It 


' Queensland Flora, 4 (1001) 1133 1137 
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occurs throughout the southern part of New Guinea but has not been 
observed even m Thursday Island and other islands of Torres Strait in 
Queensland territory On the other hand none of the xerophytic Queensland 
species has been found in New Guinea nor in New Caledonia, though eg. 
D aliemtfdlta has been collected in Thursday Island The aberrant 
Australian forms, isolated from the other Dohchandronse in geographical 
and morphological respect, I have united formerly m the subgenus Conduce 
V St. 

The two figures have been drawn by the Javanese draftsman Sandiwmo 
of the herbarium at Buitenzorg 

I have cited also the material I tow m non Queensland herbaria, this 
being the more necessary aa several other localities can be included in this 
way 

The following abbreviations have been used for denoting the herbaria 
of which I had the opportunity to study a smaller or greater number of 
specimens — 

H B — Herbarium of the Botanic Gardens, Buitenzorg (Java) 

HBr = Herbarium of the Botanic Gardens, Brisbane 
H K = Herbarium of the Botanic Gardens, Kew 
HLB - The State Herbarium, Leyden (Holland) 

H P =3 Herbarium of the Museum d’Histoirt Nature lie, Fans 
HS = Herbarium of the Botanic Gardens, Singapore 


TABULATED STATEMENT O* THE QUEENSLAND SPECIES • 
T&inua IT — Tkoome * 


* Tecomana teoEl 

* 1 capetvxa (Thunb ) Fond 
Pandora* (Endi ) Spach 

1 pandorana (Andr ) V St 

Tftomatuhe Baill 

1 HtUu (FvM)V St 
Hausmnannxanthes V Sf 

L jueunda (F v M ) V St 
Doltchandrone (Fend ) Seem 
I altcrntfolta Seem 


Pandorea (End I ) Spach 

2 BatUyana (Maid et Bak ) V St 
J ja*m%no%de* (Lmdl ) K Sch 

1 leptophyUa (B1 ) Boeil 

Polichandrone (Fend ) Seem 

2 fiUformvt F v M 

3 heterophylla FvM 
Dtplanchra VkmII 

1 htrsuia (Bail ) V St 

2 UtrophyUa (K Br) ivM 


KEY TO THE C3ENFRA 

1 Lionel 

Trees, ahrubs, or rambling ahrube 

2 Corolla valvate m bud Leaves 8 foliolate 

Corolla imbricate in bud Leaves pinnate, the upper ones 
often 3 foliolate 


3 Corolla large, 0J cm long Calyx large, cm long, 
campanula te, distinctly 0 Jobed Flowers m racemes 
Corolla small, 1 24 cm long, rarely longer Calyx small 
* up to 0 mm long, truncate or obscurely 0 toothed 
Flowers in thyrses, rarely m rsemnes 


2 

4 

4 Uausmannxanihta 


3. 


3 Teoomanlhe 

2 Pandora* 


* Genera 


Pf. 


only observed in cultivation have been marked with * 
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4 Lmvm mnpto, large, verticil]* te, the upper onea rarely 
opponte, with Urge cup shaped glands on the upper 
aide on the base of the midrib F lowers yellow 

Leaves simple or pinnate, if simple rather small, always 
©glandular, scattered, opposite or sub vertioiUate 
Flowers white or scarlet 

6 Flowers white Calyx spathacoous Leaves and leaflets 
entire 

F lowers red Calyx oampanulate, 0 toothed Leaflets 
serrate towards the apox 


1 tbcomaAia 

Spsofa , Hut Veg Phan 0 (1840) 187 Boill , Hut PI 10 (1891) 41 , K 8th in 
Kngl ft Pr Nat Pfl Pam iv , 3b (1894) 230 , Bar ft K Soh in Martina FI Bra* vui . 
para 2 (1896 97) 307 , Sprague in Dyer FI cap iv . 2 (1904) 448 , in Dyer FI Trap 
Afr iv ,2(1906)513, non Tacomana Bur , Mon (1864) 47 (qua c*t Stenalobtutn D Don) 

Erect or scandent shrubs, with unpanpinnate leaven and dense terminal 
racemes of orange or scarlet flowers Calyx regular, oampanulate, 5-toothed 
Corolla-tube narrowly funnel-shaped or almost oylindno, curved, limb 
markedly bilabiate Stamens 4, exserted, anther-lobes connate for the 
upper third part, divergent below Disk cupular Ovary bilocular, ovules 
4 senate in each cell Capsule oblong linear, much compressed parallel to 
the septum 

Species 3, all African 

1 Teoomana capenau (Thunb ) Spach , Hist Nat V£g 0 (1840) 137 

Baill.Hut P) 10(1891)41, K 8oh infcngl ftPr Nat Pfl Fam iv, 3b (1804) 
229, K Soh ft Bur in Martius FI Bru vin , para 2 (1896 97) 307 . Sprague in Dyer 
FI cap iv, 2 (1904) 448, in Dyer FI Trop Afr iv , 2 (1906) 014 , V St in Bull Jard 
Biut «6r iu , 10 (1428) 193 , Btgnorua oapennt Thunb Prod (1794 1800) 106 , Tecoma 
oapennt Lindl , Bot Reg (1838) t 1117, DC Prod 8(1846)223, Ducoudrwa captnm* 
Bur Mem (1864) 4B, Tecomarta captnm (Thunb ) Feni] ex V St , Dun (1927)832 

A rambling shrub 2 m or more high Branches subterete, minutely 
pubescent above, glabresoent below Leaves opposite, shortly petioled, 
5-12 on long , leaflets 6-9, rarely 3, shortly stalked, elliptic, orbicular or 
rhomboidal, more or less oblique at the base, 10-30 by 8 20 mm , termin al 
leaflet ovate, acuminate, 20-40 mm long , all orenate, sometimes mucronu- 
late, glabresoent above, pilose in the axils of the nerves below (domatia) 
Common peduncle of the infloresoenoe 4 10 cm long, usually overtopping 
tile leaves, bearin g a raceme of numerous 3-florous oymet , rhaohis, pedicels, 
and calyx finely pubeeoent , bracts linear-subulate, 4-6 myn long, 
caducous Calyfcj>ubular oampanulate, strongly nbbed , tube 3§-6 mm 
long , teeth deltoid, apiculate, about 1 mm long, abate Corolla orange- 
red or scarlet , tube laterally compressed, 2}-3} on long, 2 mm m dUm 
at the base, pilose inside for the lower third , anther-lobes 3 mm liw ^ 
i oun broad, divergent below Stamens asserted, didynamous with a fifth 
redunentaiy one, inserted at the middle of the tube Capsule linear, fiat, 
^•12} cm long, 8-10 mm broad, seeds narrowly fringed 
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Qnaenaland Eooggees Creek, near Brubade, C. T White In H Br , 
fl Hi , 1916, eeoaped from garden* , occurring in large patches here and there 
along the creek 

2 PANDOREA 

Spaoh , Hut VAg 0 (1840) ISA , Endl Gen FI (1886 40) 711, n 4U4a (aectio) . 
Bur in Bull 8oc Bot.Fr 0(1862) 163, Mon (1864) 40, Brath , FI Aiwtr 4(1860) 
637, BmO , Hut PI 10(1801)40, K 8oh in Engl * Pr Nat Pfl Fam tv ,3b (1804) 
230 . Boarl , Handl 2 (I860) 600 . Bail , QumimI FI 4 (1001) 1173 i Dwla in Engl 
Jabrb 67 (1022) 408 , in Nova Guinea. 14 (1027) 204, 701 . V St , Due (1427) 204 301. 
fig 8ft, b, e, 4 (geogr dtstr ), 8, 7, 10 (phylog relat ) , V St in Bull Jard Buit sdr 
in t 10 (1028) 104 

Small to large glabrous lianee Leaves opposite, 1 pinnate, 2-11-jugate, 
rarely 3-foliolate at the ends of the flowering twigs, mostly 2 4- jugate , 
leaflets small to large, snborbicular to linear, entiro or dentate Thymes 
terminal, often foliate at the base, rarely on the steins, peduncle often with 
opposite or vertioillate often connate scaly bracts at the base Flowers 
small, 1-2} cm long, rarely 5 7} cm long Calyx always small, truncate 
or shortly 5-dentate, campanula to or mostly cupular Corolla with a lower 
narrow-oylmdrio part, inside bearded at the anterior portion or rarely 
glabrous , tube mfundibuliformous or suboampanulate in the upper part, 
straight or curved, unequally 5 lobed, bilabiate Stamens 4, didynamous 
with a fifth rudimentary one , filaments filiform, mostly ourved, the anthers 
touching each other Ovary oblong, bilocular with 2 placentas in each 
oell, each placenta with numerous ovules m many rows Capsule 
elliptic -oblong or somewhat ourved, acuminate at the tip and ouneate at 
the base , valves equal or subequal, boat-shaped, smooth, coriaceous to 
firmly coriaceous , seeds numerous, fiat, thin-raembranouslv winged 

Species 7, distributed from Ceram and Lombok, New Guinoa and East 
Australia, to Tasmania, and New Caledonia 

1 Corolla Urge, hypocratonmorphoua, 4 5 cm long, outude 

papillose pubescent, creamy or pale rose streaked with 
carmine in the throat Calyx cupular campanula te 
truncate or obscurely 0 toothed, 0 mm long 2 P jamxnovdcs 

Corolla small, 1 2f cm long, tube campanula toly enlarged from 

the lower cyhndnc part or tubular Calyx up to 9 mm long 2 

2 Corolla tubular, with 0 very short lobes, tube often curved. If cm 

long and 3 mm m diam Leaves 3 jugate, Leaflets large, 
elliptic oblong or obovate, 12f by 0 cm , coriaceous 
Primary nerves m 6 7 pan , nerves and reticulations 
distinctly prominent * 3 P BotUytM 

Corolla with a narrow tubular part and campon ulately enlarged 
towards the throat, l-2f cm long, 0 10 mm broad Leaves 
linear to suborbioular Extremely variable species, but 
nerves and reticulations never distftnotly prominent, even 

1 often looking, and leaflets mostly much smaller 1 P pamOorama 

1. Paadonft P6&dora&fc(Andr ) V 8t in Bull Jard Buit a& ni , 10 (1928) 

198 

Big*mi a Fau ga r awa Andr , Bo* Rap (1801) t 81, B tfnoma jumdorta Vlfat . J»i 
ktfctoi (1808) t 48, Btfnoma pandora Smu in Bot Mag 21(1800)866) fwwi liatlVi 

■ ' V . 
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R. Hr, Prod (1810) 471, repnnt 2 (1827) 327 , DO Prod 0 (1845)138, Benth.Fl. 
Auatr 4 (1850) 587. FvM, 8y»t Cana 1 (1881) 99, ed u , 1 (1889) 188, Balky, 
Quean*] FI 4 (1901) 1184, Oompr Cat (1909) 884, Maid A Campb , FI FI Italia 
NSW, n 11, Btg mm ta atuiralu Ait, Hurt Kew ad u , 4 (1814) 34, Btgntmta 
mmmamtha Lmlc , Enutn Hort Berol 2 (1822) 230, Teeoma d»ert\fol\a Q Don, Byat 4 
(1888)224, Teeoma meonantha Q Don, Syat 4(1888) 224, Pandorea auMmlw Spaoh . 
Hist Nat V4g 9 (1840) 138, K Sch in Engl A Pr Nat Pfl Fam iv , 3b (1894) 180 ; 
Diels in Engl Jahrb 67 (1922) 408 , V St in Nova Guinea 14 (1927) 302 , Dtaa (10l7> 
859, fig 3e, 4 (10) (gsogr diatr ), 16 (phylog ralat ) , Teeoma jlonbunda Ounn ax DC 
Prod 9 (1845) 225 , Teeoma oideyi Gunn ex DC Prod 9 (1845) 225 , J M Black m 
Transact Roy Soe South Auatr , vol 89, p 835 , White A Francis in Proe Roy Boo. 
Queeoal 37 (1920) 166, Teeoma cerumens w T A B m Nat Tijdaohr Ned Ind 25 
(1868) 412, Miq Ann 1 (1864) 197, t 5 Scheffer in Ann Jard Buit 1 (1876) 40, 
Pandorea eeranuea (TAB) Baill , Hist PI 10 (1891) 40 , K Sch in Engl A Pr Nat 
Pfl Fam iv , 3b (1894) 230, Boer] , Handl 2 (1899) 600 , V St in Nova Guinea 14 
(1927) 802, Dias (1927) 862, fig 4 (6) (geogr distr ), 16 (phylog relat ) , Teeoma 
pandorana Skeek in D 8 Dep Agno Bur PI Ind 62(1918)62, Btgnonea Peenodkmtka 
Zipp nomen in Herb Lugd Bat ex V St Dm (1927) 302, Pandona PotnetllantMa 
V St m Nova Guinea 14(1927) 802, Diaa (1927) 867, fig 4 (9) (geogr distr ). 16 (phylog 
relat ), mol var fragrant V St 1 c , Teeoma Latrobe t F ▼ M ex V St Dies (1917) 859, 
nomen in Herb Pans 

Small or large glabroua woody climber, 2*6 m high (or more ?), with 
twining branohlete Leavee extremely variable, 5-20 cm long, 1-4-7- jugate , 
rhaohis snbangular to marginate or even slightly winged, especially towards 
the apex, leaflets mostly subeemle, exoept the longer petiolulate terminal 
one, from nearly orbicular (and then mostly I -jugate) to linear (and then 
mostly 4-7-jugate), rounded, obtuse, acute or even cuspidate at the apex, 
papyraceous to subeonaoeous, entire or coarsely crenato, 2-8 om long, 
2-40 mm broad , mostly perforately glandular on the underside , side- 
nerves absent or 3-7, mostly indistinctly prominent, reticulations often 
obscure or absent Thymes glabrous or puberulous, dense- or lax-flowered, 
7 20 om long, long or short ped uncled, mostly leafy at the base, or only 
with reduced leavee, rarely nearly reduced to racemes (and then the leaflets 
mostly linear or linear-lanceolate) Flowers very variable in sice, 1-2} om 
long, on pedicels 5-10 mm long Calyx glabrous or puberulous, 2-3 mm 
long, cupular, truncate or 5-toothed sometimes with distinot lobes, teeth 
broadly triangular, mostly ciliate Corolla creamy or white, streaked with 
red in the throat and at the base of the lobes, often with red spots on the 
bases of the three anterior lobes, rarely yellow or yellowish with darker 
throat , tube mfundibuhformous to campanulate, sometimes ventnooae, 
glabrous outside, inside bearded on one side , limb zygomorphio, puberulous 
on both sidea, anterior lobes bearded at their base Stamens 4, didynamous, 
included , filaments curved, glandulariy hairy at the base , anther-cells 
divaricate Disk Ovary sub-compressed, often glandular, 

2-oeDed, eaoh cell with 2 placentas, each placenta bearing numerous ovules 
m many rows Capsule 3-7} cm long, oblong, scute or slightly acuminate 
at both ends, sometimes rostrate at the apex, Straight or somewhat ourved , 
valves firmly coriaceous, boat-shaped , septum thiokened , seeds fist, 
oblong or rounded, surrounded by a transparent wing 

Distribution from Lombok, Ceram, and New Guinea to East Australia 
and Tasmania. 
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QuMulud Rockingham Bay. DaUaohy in HLB, HP, HU, 
MoretOn Bay, P v Mueller in HLB sub n 90081 136, HP, HU ; 
Australia Felix, F v Moeller in HLB, HP, HU , Burdekm River, 
F. v. Moeller in H P , same locality, ex Herb Beaudoin in H P , mnw 
locality, Banks and Solander in H P , Herbertan, J F Bailey (F M Bailey, 
Jo); Neerkol Creek, Bowman in H B , cultivated in Brisbane Garden, 
Mn in H Br , without locality, Mrs Helms m H Br , Jale River, R C 
Barton in H Br , S W. Dodd (Kga Nursery), F M Bailey in H Br , 
Etdsvold, T L B&noroft in H Br , Mt Lookout, Suttor River, Mias F 
demeaso n in H Br , Stanthorpe, H Wight in H Br , same locality, T 
Davidson m H Br , Cape York, E W Bick in H Br , Moreton Bay, without 
coll m H B , Bunya Mountains, C T White m H Br , Blackall Range, 
C T White in H Br , Inmsfad, N Miohael 44 in H B , Kilooy, C England 
in H Br , Bowen, N Miohael in H Br , Eungella Range vta Maokay, 
W D Francis in H Br , Yarraman, M A Cameron inHBr, Sinai, Oak- 
view, F Reynolds 27, 28 in H Br , Russell Island, Miss E N Parker m 
H Br , Townsville, N Michael 490 in H Br , 362 in H B , Tiger Sorub, 
OraDo, Dunlop in H Br , Mt Perry, J Keys 670 in H Br , Bimdaberg, 
without coll in H Br , Crow’s Nest, F H Kenny in H Br , Walsh River, 
T Barclay Miller in H Br , Wellington Pomt, J Wedd 108 in HBr , 
Brisbane River, F M Bailey in H Br , Herberton, N Miohael m H Br , 
,T P Bailey in HBr , Paroo-Bulloo watershed, near Ada vale, W Mac- 
Gilhvray m H Br , Port Denison, Fitzalan 898 m H L B 200 03, 200-06 

New South Wales Port Jackson near Sydney in H L B sub n 898 200- 
4>8 , Blue Mountains near Sydney, in H P , Wingham, J L Boorman in 
HLB sub n 910 161-639 , Paterson River, J L Boorman in H L B sub 
n 908 140-2206 , Australia Felix, F v Mueller in H U , Port Jaokson, 
Lhotsky m HP , near Sydney, Amony 44 m HP , same locality, R 
Brown in H P. , New South Wales, M Basse ml in H P , Sydney, M 
Verreaux 63 m H P , Port Jackson, Beaudoin 08 m H P , without locality, 
A Cunningham 386 m H U , Coo la bah, J L Boorman in H L B , Maiden 
and Boorman inHP , New England district, Miss F B May m H Br , 
Taronga near Sydney, Doctors van Leeuwen 7266 uHB , Bantry and 
Manly, J H Forrest in H Br , Byron Bay, J L Boorman in H Br , Manly, 
J H Forest m H Br , Cowra, R Gemell u H Br , Genoa River, A Mar 
and Tailor inHLB sub n 898 200-90 

Victoria Victoria, Duncan inHP , without locality rnHLB sub 
n 898 200-01 , Hume River, F v Mueller m H S 

Tasmania Without locality in H P 

This species is exceedingly variable in all kinds of characters The 
leaves vary from 1 -jugate with large obtuse ovate leaflets to 5-7-jugate 
with bweav ones with all desirable mtogradee even on the same twig The 
odoty of the corolla is moat tunes described as creamy and red streaked 
maids, being odorless, sweet-soented, or disagreeably sm el lin g The length 
■of the corolla vanes from 1 to 2 7 cm the lobes Included The nervature Is 
distmct m the broader and larger leaflets bat is absent in the narrow* 
la n ce ol ate and hnear ones. 
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Notmtiuttodmg these variable characters ft dees net seem pooilde tv 
me to distinguish distinct varieties or subspecies, as all combinations of 
characters are present m the many specimens preserved m the Brisbane 
Herbarium I saw the same thing in the Herbaria at Pans, Leyden, Utneoht, 
and Bmtensorg. I kept the forma or varieties of Bailey in my dissertation 
as subspecies, because I accept a variety in oases where a single hereditary 
character is p r e s e nt or absent After having seen the rich material at 
Brisbane the distinction of subspecies also seems to me of no use here 

When cultivating the aberrant forms m Queensland it may certainly 
appear that some are constant, but in that case the number of these forms 
will be very great, and such a division can hardly be based on herbarium 
material Moreover P. avstmlw oannot be mistaken for the other Australian 
Teoomer , being quite sharply separated from them 

The most ounous forms are those with linear leaflets without nerves 
and a more or less broadly winged leaf-rhaohis Bat even this form is 
connected to those with lanceolate leaflets by intermediate forma, e g , by 
the specimens from Stanthorpe (H Wnght), and Bussell Island (Miss E N 
Parker) 

In a report on a collection of plants from the north-western region of 
South Australia made by Captain S A White, Tecoma Oxle y» was separated 
by J M. Black from T australu (Transact Roy Soo South Austr , vol 30, 
p 836), m which he is followed by J H Maiden in his Census of New South 
Wales Plants I think it not possible to distinguish specific characters, 
though it may be a conspicuous form if treated locally Specimens with 
narrow leaflets (evidently from and places, f xerophytes) may have small 
or large flowers 

The leaves of youth-forms show a striking resemblance to those of 
Pondorta leptophylla (B1 ) Boerl, though there are fewer leaflets Set also 
note under “ Exoluded Species ” at the end 

(£. Pandoras Baileyana (Maid A Bak ) V St., Dus. (1027) 840, fig 4 (4) 
(geogr dutr ), 16 (phylog relat ) 

Tecoma Bmleyana Void Bek in Froc Linn Soo N. S Wales, ear ii , 10 (1808) 
M2.pl SI, Bail , Queenal FI 4 (1001) 1184, Coropr Cat (1000) S64, Fig 1 

Tall woody glabrous climber Leaves 1 -pinnate, 3-4-jugate, some- 
times exceeding 60 cm , mostly 16-26 cm long Branohleta 4 nun in 
diametegggPetioles thickened at the base, 3-6J-74 cm long, subterete, 
leaf-soanPwnnected by a prominent line , rhaohu thickened near the 
insertions of the thickened bases of the petiolules , leaflets entire, nearly 
sessile, broad-oblong, acuminate, base oblique, rounded or slightly tapering, 
ohartaoeous or subconaoeous , side-nerves 10-11, distinctly prominent on 
the underside as the retioulations, shining dark green above, dull pale g reen 
beneath Inflorescence thyreoid, paaioutiforaous, rather many- fl owered, 
axillar, 7f-48 cm long, mostly 16-20 cm ; peduncle terete, 2} mm in dam ; 
primacy stalks 2-3 cm long, 7-flowered on the average Calyx articulate 
with a bypanthram, truncate, irregularly k>bed or more or less distaetiy 
6-lobed, 3 by 4 mm , smooth, glabrous, purpbeh brow*. Corolla teMtf). 



A MSVHUOK or fax QUEENSLAND BIQNON1ACEAK 


47 


incurred, 12-13 mm long, shortly papillose-pubescent outside, cream- 
coloured , lobes and throat shaded with pink tube inside somewhat bubbled, 
slightly harry , lobes almost equal, aubarbumlar, densely papillose* 
p u bo aoent Stamens 4, included, glabrous, anther-cells ovate-oblong 
Or ary sub-orbicular or orate, style glabrous, exoeeding the stamens, 
stigmata) lobes suborbioular orenate Capsule unknown 



Fig 1 — Pandorta Bmleyana Leal and mfloresoonro (alter Richmond River in 
H Br ), x 6/12 


New South Wales MuUumbimby Creek, Tweed River, W Bauerlen 
(type) , Riohmond River, without coll in H Br , MuUumbimby, W 
Bauerlen in H Br , HE 

This rare endemic Australian species is most nearly related to 
P gtenanfta from New Guinea on account of its learee and flowers. 
1 hare not observed vertaslllate leaves as mentioned by Malden and 
Baker In their original description (oopied by Bailey 1 o ), bub abnormal 
-flowers som e times occur. 
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Mr C T White wntee that though thia species was recorded by Bailey 
1 c as " near the Tweed River, W Bauerlen” it has not yet actually been 
collected m Queensland territory, though possibly it grows there Mr 
Bauerlen’s specimens were collected at Mullumbimby in New South Wales 
territory As the species grows not very far from the Queensland border, 
and is farther one of the only two Australian members of the family not 
found in Queensland, it is inserted here for the purpose of convenience ] 

3 P&ndorea jasnunoides (Lindl ) K Sch m Engl & Pr Nat, Pfl Fam iv , 
3b (1804) 230 

V St m Nova Guinea, 14 (1027) 30 2 , Du* (1027) 847, flg 4 (3) (geogr diatr ) IB 
(phylog relftt ) , in Bu*l Jard Quit c«6r lu , 10 (1428) 190 , Tecoma jasmttundes Lind) 
Bot Reg (1838) t 2002 , DC Prod 0 (1845) 225 , Cunningham sn Loud Hort Brit 
p 582. Don, Card Diet 4 (1838) 225 Bot Mag t 4004. Bonth , >1 Aiwtr 4 H800) 
537, r v Muellor, 8>at Cenn 1 (1882) 00, wl u, 1 (1880) 166, Baile\, Queenri FI 4 
(1901) 1134, Compr Cat (1900) 304 

Tall glabrous woo<l\ climber, ultimate branchlets terete, elenfcicellate 
Leaver opposite, ] pinnate, 2 3 (4)-jugate Leaflets nearly sessile, the 
terminal one on a potiolule 10 mm long ovate to lanceolate, obtuse- 
acuminate, shining, entire, slightly concave at the base, 2£ 5 by 1-2 cm , 
or in ovate leaflets 3 5 by 1^-2 J cm nerves in 3 5 pairs, very wdistmot , 
reticulations none or minute, underside microscopically punctate Thyrse 
terminal, auboorymbose, compact, 6 cm long including the peduncle 3 cm 
long Flowers large, shoay Calyx glabrous, glandular, 6 by 5 mm, 
truncate or rarely obscurely 5-toothed , teeth equal, broad-triangular, 
acute Corolla lnfundibuhformous oampanulate, delicately milk-white and 
streaked with carmine in the throat, 4-5 cm long, shortly papillose 
pubescent outside , tube 8-10 mm broad, inside bearded near the insertions 
of the stamens at 5 mm above the base , limb flat, expanded , lobes 5, 
rounded, somewhat wavy and orenato, very broad, half as long os the tube, 
pubescent inside , throat scarcely bearded or marked inside with 2 
deourrent lines, short hairs Stamens 4, a fifth rudimentary one, included , 
filaments glabrous Disk annular cupuliformous Ovary 2 celled, each 
cell with two indistinctly separated placentas , ovules numerous in many 
senes on each placenta , stigma bilamellafce Capsule oblong, mostly 
elliptic, acute or slightly acuminate at both ends, smooth, 5 10 om long , 
valves thickly coriaceous, boat shaped , seeds flat, obcordate, with broad 
transparent wings 

Queensland Moreton Bay, Cunningham (Bailey 1 o ), C T White m 
H Br , Brisbane River, F v Mueller (in ht ), F M Bailey in H Br , Burde- 
lun River, F v Muellor (1 o ) , Ipswich, Nernst (Bailey 1 c ) , Brookfield, 
F M Bailey in H Br , Eumundi, F M Bailey in HBr , Rosewood, 
C, T White in HBr , Taylor’s Range near Brisbane, C T White in 
H Br , Bunya Mountains, C T White in HBr , Eungella Range vta 
Mackay, W D Francis in H Br , Fraser Island, F C Epps in H Br , 
Blackall Range, C J Gwyther in H Br 

New South Wales Richmond River, Henderson (Bailey 1 o ) , Clarenoe 
River, Beokler 1 (Bonth 1 o ) 
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This beautiful climber differs distinctly from the other P&ndoreaa by 
its large corolla and smooth leaves It is often cultivated in the tropical 
regions and is used as a greenhouse plant in the temperate ones 


3 TECOMANTHE 

Bail) , IJiflt PI 10(1891)41 , K St h in l^ngl A l*r Nat Pfl J 1 am tv lb (1804) 
230, Boerl , Handl 2 (1001) 500 , in 1 ngl Jalirb 37 (1022) 490 , V 8t in Nova 

Guinea 14 (1927) 294 , Dun (1927) 884, in Hull Jard Unit hi r m 10 (1928) 201 

Tall rarely low climbers , stem woody, wimttums with indent loots 
inserted near the leaf scars, but apparently not clunbing by them Leaves 
opposite, 1-5-jugato , loaf scars connected by a prominent lino , leaflets 
opposite, sessile or shortly pctiolulatc, the terminal one mostly longer 
petiolulate, papyraceous to coriaceous, most!} totall\ glabrous, entire or 
dentate in the upper half Flowers ui uxilKn racenus, rarely in axiliar 
thyrses ( T montana and T wtow), solitary or nueh 2 or 3 in the qxiIb of 
the leaves or mostly on the old wood in the u\ils of leaf m «is, mostly shorter 
than 5 cm , seldom longer peduncle at the ultimate huso with scale-like 
bracts, rarelv with reduced leave* , pi duels with a bract and 2 hroetooles 
Calyx oampanulato, rarelv subuiceolate, large , mostl> 2^ 4 cm long, with 
5 ©glandular large lobes, larely smaller ( T montana) or subtruncate 
(T aurantiaca) Corolla large, 3 10 cm long, rarely smaller (T montdtia), 
straight or curvod, glabrous or puberulous at the apt\ red, reddish, or 
rarely orange f tube below with a narrow inside pube* c nt part, lnfundibuli 
formous enlarged above*, 5 lobed , lobes large mostly distmet enequal 
Stamens 4, did>namous, with a fifth rudiinentan one Disk annular 
Ovary 2 locular, each cell having 2 placentas on the dissepiment or the 
placentas are inserted in the comers of wall and septum , ovules in many 
rows on each placenta Capsule biloculai with 2 coriaceous boat shaped 
valves , seeds unknown 

Distributed from Ternatc to Queensland f species 1(1 

In Queensland onlj one species — 1 T f l if In 
1 . Teoomanthe H1U11 (FvM)V St , Dish (1927), 894 

Tacoma HiUi\ FvM, Fragra 10 (1877) 101 Bviliy, Quornal FI 4 (1901) 1133 , 
Compr Cat (1900) 304, C T Whitt? in Queensland Naturalist, vol 4 (1920) 99 101, 
with figure showing flowers and fruit 

Tall glabrous climber, 3 m high with a similar diameter Leaves 
1 pinnate , leaflets 5, oblong lanceolate, 2 5-7 5 cm long, rather thin, 
oblique at the base Flowers abundant , racemes 6-flowered Calyx 12}-25 
nun long, membranous Corolla 5-7} om long, limb rosy purplish, tube 
pale, marked with purplish lines, lobes 6-8 mm long, pubescent towards 
the margins Stamens 4, didynamous , filaments filiform, anthers yellow, 
cells equal, 8-4 mm long, widely divergent , staminodium 4-0 mm long 
Ovary compressed, style filiform, glabrous, stigmatio lobes sublanoeobkte * 
Capsule 3*75 am long 

18 , — D. * 
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Queensland Fraser Island, W R Petne m HBr , Harvey Bay, 
F Turner m H Br 

Cultivated in the Brisbane Gardens, F M Bailey in H Br 

The only endemic and Australian Bpecies of this genus, allied to the 
New Guinean T vev nsta and T cydopenns The figured leaf is not quite of 
the normal type The lowest leaflets are both divided into two unequal 
ones, one small lower-inserted one and the proper oblique one Without 
doubt it is a true Tecomunthe on account of its raceme of large flowers One 
of the flowers on the right shows a very poouliar aberrative structure The 
calyx and corolla form a connate tor ted spatha with 10 gradually higher- 
inserted lobes, the upper portion being corolla-like 



Fig 2 — TeoomantJu Hilln (? Normal) leaf and inflorescence (after W R Petne 
in H Br ), x 4/7 , tiansverae section of the ovary, magnified 


4 HAUSSMANNIANTHES 

Van Steecua, nom nov , Hauasmanma F v M , Fragm 4 (1864) 148 , non Danker 
(1846), Benth , FI Auetr 4(1869)630, Bentb A Hook, Gen FI 2(1876)1041, FvM, 
Syst Gena 1 (1882) 99. ed 11,1 (1889) 167, Baill , Hut FI 10 (1891) 21, note 2 , K 
Seh inEngLAPr Nat Pfl Fazn xv , 3b (1894) 223 , Bailey m Bot Bolin IS, Departm. 
Agno Queensl (1806) 11, Queens! FI 4(1901) 1136, Compr Cat (1909) 368, fig 346, 
V St , Due (1027) 901. fig 6 a, t, 7 (2) (geogr dfctr ), 16 (phylog relat ) , NyctocaU* 
(subgenus Hausmannta) Seem m Journ Bo* 8 (1870) 149 

High climber with opposite, 3-foliolate, pmnate leaves, without tendrils 
Leaflets entire Thyrses terminal or lateral, or terminal with reduced 
leaves at the base Flowers pedicellate Calyx oampannlate, truncate or 
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5-toothed Corolla tubular, bilabiate, 5-lobed , lobes mduplicate-valvate 
in bud Stamens 4, didynamoua, the fifth rudimentary, all of them asserted 
Disk oupular, enclosing the ovary Ovary bilocular with a transverse 
dissepiment , ovules numerous, in several rows on 2 placentas , style with 
2 stigmatio lobes Capsule oblong, opening by 2 concave valves as in 
Pandorea and Tecomanihe, acuminate , seeds numerous, broad -mem branoualy 
winged, septum broad, thick, perpendicular to the valves 

Monotype genus Endemic 
1. Hamsmannianthes Jocund* (FvM) V St , comb nov 

Haustmaruua jwunrta FvM, Fragm 4 (1800) 630, BjuIov in Bot Bull n 13, 
Departm Agri a Qqeerml (1800) 1], Qoeensl FI 4 (1001) 1136, Compr Cat (1000) 
308, fig 346, V St. Dim (1027) 002, fig 6 «, t 

Tall, glabrous, luxuriant climber, with terete branehleto Lower leaves 
rarely 1-foliolate, shining on both sides with a rather long slightly striate 
petiole, 4 6 cm long , leaflets concave, subconaceous, articulate at the end 
of the petiole, ovate or oblong, narrowed into the petiolules, lateral ones 
5 10 mm , terminal one 2£ cm long, petiolulate , terminal leaflet some* 
times confluent with one of the lateral ones , blade 9 1 1 by 4 5 cm , side- 
nerves 8-10, curved, patent, rcticulately connected, prominent below, lax 
Flowers rapidly dropping Tbyrses 5 15 cm long, rather few flowered , 
cymes 6-20 mm long, opposite, 2-5-flowcred , bracts small, lanceolate , 
pedioels 4-6 mm , braoteolcs minute or absent Calyx 4 6 mm long, 
glabrous, subconaceous , lobes 5, equal, broad-triangular, 2 mm long 
Corolla pinkiBh purplish, incurved, tube 2-2} cm long (lob excl ), slightly 
dilated above the calyx , lobes broad ovate, 5 mm long, hairy inside, 
arranged m 2 lips Filaments hairy at their uisertions, inserted below the 
middle of the tube, exceeding the corolla 7-10 mm , anther cells divergent 
or divaricate Dusk 2 mm long Ovary short, slightly compressed Capsule 
7 1 15 by 3 J cm , acuminate at both onds, smooth , valves sometimes with 
a nipple shaped minute appendix near the top , septum broad, thick and 
firmly attached to both valves or to one of them, seeds pynform, wrinkled, 
broad-transparent ly winged , wings 1 cm broad 

Queensland Thureday Island, E Cowley (Bailey in bt), Redlynch 
road near Cairns, E Cowley in H Br , common , Atherton, F M Bailey in 
H Br , Johnstone River, C H Ladbrook 65 in H Br , Freshwater Creek, 
Cairns, L J Nugent (Bailey 1 c ) , Stony Creek, Cairns, L J Nugent (Bailey 
1 c ) , Harvey’s Creek and Mulgrave River, F M Bailey (Bcllenden-Ker 
Exped ) m H Br , Sea view Range, Rockingham Bay, Dallachy m H L B 
sub n 898,196-71, H P , type specimen , Rockingham Bay, F v Mueller 
m HLB sub n 898,169 70, HP 

Cultivated in the Botanic Gardens at Brisbane, F M Bailey in H Br 

Hus climber seems to be rather common m the scrub, but fruiting 
specimens have rarely been collected Its relations are to be found among 
Pandorta, TecomanUie, and especially in Neosepteata, a New Guinean 
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climber All these genera show the same structure of the capsule It is 
easily distinguished by the valvate corolla, the exserted stamens, and the 
cupular disk 

5 DOLICHANDRONE 

Seem in Ann Mag Nat Hut uet in 10 (1862) Jl , in Joum Hot 1 (18b3) 236, 
S (1870) 379 Bontb & Hook , Gen T1 2(1876) 1046 (neat Mark karma ot Muentena 
exol ) , Bail I , Hiat PI 10(1801)48, K Soh in Engl APr Nat Vf\ Pam iv,, 3b (1894) 
240, Sprague in Kew Bull (1919) 303 , V St Dus (1927) 028 fig 3 J 10, 11 (geogr 
fiutr ) , Doh'handrone (eei tio) Pen/1 in lTenkecbr Baier Bo* Gee Hegennh , 3 (1841) 113, 
265 , Spathotlea R Br , Prod 11810)471, Bur, Mon 11884) 50 t 27 , non Beauv 

Trees with pinnate or simple, opposite, pseudo- verticillate or scattered 
leaves, leaflets elliptic to filiform, entire or dentioulati Flowers in terminal 
racemes or thjrses nocturnal, fragrant Taly* npathaeeous, almost arcuate 
Corolla white , tht lower part of tub< long funnel shaped, much exceeding 
the calvx limb mibequallv 5-lobed, mostly crispate or dentate Stamens 
4, didynainuuH with a hfth rudimentary one inserted m the throat , anthera 
glabrous, bilocular Disk annular, cushion shaped Ovary sessile with 
numerous o\ulcs in many rows Capsule subcvlmdric or compressed 
sihquiform, often spirally twisted, elongate, lex ulicidal, pbeudo quadri locular 
owing to an incomplete false septum Seeds m 4 fl lows in each cell, corky 
or membranously winged 

Species 0, from East Africa to S E Asia, North Australia and New 
Caledonia Type species D spatharea (L F ) K Hch All speeios of the 
sub genus Conace© V St are endemic in Australia, of the Membranaoeie 
V St not a single species has been found then 

Coriack/T V St , Dish (1927) 931 

Small scrubby glabrous trees Leaves simple or 1 pinnate, scattered, 
opposite or vertiullate , leaflets coriaceous, mostly lanceolate or linear, 
with ± parallel equal prominent primary secondary, and tertiary nerves 

1 Leaves and limfUtH filiform 1 D fihformta 

Leaven or leaflet* bioadtr , 2 

2 Loa\o*i simple, ovate, mostly mattered or uregularly opposite 2 1) altemifolu* 
Loa\ed Himple or 1 3 jugate, lam eolate oi linear hi at ten d t opposite 

or mostly in whorls of 3 3D heirrophylla 

[1. Dohchandrone flttfomua FvM, Fragm 4 (1804) 140, in obs 

Hftom in loum U8t 8 (1870) 38). FvM 8ynt Cen* (1882)00,64 u , 1 (1880) 
167, Sprague in Kew Dull (1010) 304 V St Din (1027)031 fig I Or, 1 1 (3) (geogr 
dmtr ) A temapermum filtfornu DC in Bibl Umv Gen (1838) Btgnonta JUifortnw 
A Cunn in Ann Bp Nat, air ii , 9 (1839) 280, nomou , ,S paihodta* filiform** 
SO Frmi 0(1840)240 Benth.Jl Auatr 4 (1809) 0)0 Ewart A Davie*, PI North 
Terr p 290, Bailey, Queenal Jl 4(1001) 

Small glabrous tree Leaves irregularly 3-vertioillate, irregularly 
opposite or scattered, pinnate, l-3-]ugate , rhaohis terete , leaflets Aliform, 
terete, 15-25 cm long and distant or more crowded and shorter Racemes 
terminal, few-flowered, 5-10 om long, shorter than in D heterophylia , 
pedicels elongate, 3-5 cm long, longer than in D heUropfyUa Calyx 
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glabrous, smooth, sp&thaceous, ]^2 om long, arcuate Corolla white, 
oft 5 om long, glandular ,* tube narrow , lobes undulate-dentate Ovary 
glabrous Capsule suboylmdnc when dry, terete when fresh, arouate, up 
to 25 om long, glabrous , seeds as m D heierophyOa 

North Australia Mt Essington, Loiohhardt m H P Victoria River, 
F v Mueller in H P , Copeland Island, A Cunningham in Herb Cook 
(Seem 1 c ) 

Not yet oollected in Queensland, but recoided here for the purpose of 
convenience, as one of the only two non-Queensland members of the family ] 

2 Dohohandrone altenufolia Seem in Joum Bot 8 (1870) 340, 382 

Benth & Hook, Gen PI 2 (1870) 1046, Sprague in Kew Bull (1019)301, V St r 
Dm (1027) 934 fig 10a, 3 f, 11 (1) (geogr diatr ) Spathodea aUemifolia R Br » Prod* 
(1810) 472 DC Prod 0 (1848) 200, Benth, FI Auntr 4 (1809) 930, Bailey, CIam 
I nd PI Queenal FI 4 (1901)1140, Compr Cat (1909)308, Dolithandrone heterophylla 
I* v M , Fragro 4 (1864) 149, partim , Dohchnndrtmr Brunotti* FvM, nomen m 
Herb Farm, ex V St , Dus (1027) 035 

Small tree Branohleta terete, smooth Leaves scattered, alternate 
or irrogul&rly opposite, coriaceous, entire, ovato or broadly ovate lanceolate, 
at the base narrowed into the long petiole, obtuHe or acuminate, sometimes 
emarginate up to 8-0 hy 4 5 cm , veins oblique Flowere unknown to me 
Capsule arcuate, to 30 cm long, flat, smooth, slightly acuminate , seeds 
rather narrow, including the wings 3 cm long , germ 10 by 5 mm 

North Australia Gulf of Carpentaria, without coll in H P 

Queensland Endeavour River, Banks and Solandcr (Benth 1 c ) , 
Burdekw River, F v Mueller (Benth 1c ) , Upper Lynd, Leichhardt m 
H P , Rockingham Bay, Dallaehy (Sprague 1 c ) between Cleveland Bay 
and Rockingham Bav, Hill (Sprague 1 o ) , Thursday Island, Jaheri in H B , 
fr 19 v 1901 , without locality, T Barclay Miller, 33 m H Br , shrub or 
tree, runs 6-14 ft high, all over the country, cattle and horses are very fond 
of it and break it dow n , Gulf country, D 4, T L Bancroft in H Br 

D aliemxfolxa is allied to D hcterophyllo and has been considered as a 
mere variety of this species by various authors 

It is limited to the north eastern part of Australia , though it has been 
observed in Thursday Island it does not occur in New Guinea 

3 Dohohandrone heterophylla FvM, Fragm 4 (1864) 149, m obs , excl 

syn 

Seem i Jouin Bot 8(1870)482, K v M , flyat Ceiw 1 (1882)09, Sprague in Kew 
Bull (1010) 304, V St Dus (1027) 945, fig 10b, 11 (2) (geogr diatr ) Spathodea 
heterophylla RBr, Prod (1810) 427, DC Prod 0 (1846) 207, Benth , >1 Aurtr 4 
(1809) 538, Bailey Queewl hi 4(1001) U35, Fwart A Davuw, hi North Terr p 
250, Bailey Compr Cat (1009) 464, fig 344 

Scrubby glabrous tree, 3 5m high, bark rugged Leaves crowded m 
dense masses, mostly m whorls of 3, oonaoeous, simple or pinnate, l-3« 
jugate, rather varying , sometunes with 2 leaflets , leaflets oblong-lanceolate 
to linear, 2J-7| om long, simple leaves mostly lanceolate, 3}-12 om long, 
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narrowed into the petiolule without articulation , nerves and veins oblique, 
nearly parallel to the margin Flowers white in few-flowered, short, terminal 
racemes 5-10 cm long, fragrant , pedicels 1-2} om long Calyx 2} cm 
long Corolla-tube slender, 3} om long, only dilated near the apex , lobes 
nearly 0 mm in diameter, broadly rounded , margins undulate and onspate 
Disk thiok and fleshy Capsule from 5 to more than 30 om long, compressed 
when dry , valves slightly oonoave , false septum almost reaching the 
margins of the valves , seeds, including the 1 cm broad wings, 3 by ( om 

North Australia Islands of the Gulf of Carpentaria, R Brown in 
H Br , Henne (Benth 1 c ) , Victoria River, F v Mueller (Benth 1 c ) , 
Careening Bay, N W coast, A Cunningham (Benth 1 c ) , Roebuck Bay, 
N W coast, Marten (Benth l o ) , Kings Ponds, in the interior, McDouall 
fitumt (Benth 1 o ) 

Queensland Stannary Hills, T L Bancroft, fr fl mi , 1908 mHBr , 
Newcastle Rangn, A H Blackman fr \u , 1906 mHBr 

6 DEPLANCHEA Vieill 

Bull boo Lin Norm 7 (1862) 11, FvM, Synt Gen* 1 (1882) 99, ed n 1 (1889) 
167, V St , Din (1927) 906, fig 8, 0 (geogr di*tr ) , in Bull Tard Butt *Ar iu , 10 
(1928) 218, Ihpianthera Banka A Sol , ex R Br Prod (1810) 148, reprint 1 (1827) 104 , 
EndI,Gon PI (1836 40) 678, DC Prod 8(1846)229, Bureau in Soc Bot if r 9 
(1862) 16 Mon (1864) 51 , KvM, Fragm 5 (1 8651 72 214, Seem m Joum Bot 3 
(1866)93, FvM in Joum Bot 6(1867)212, Benth , Fl Austr 4(1869)540, Sthoffer 
in Nat Tijdfiohr Nod Ind 21 (1870) 222, Seem in Joum Bot 8 (1870) 148, 163, 
Benth A Hook , Gen PI 2 (1876) 1018 Batll , Hut l’l 10 (1891) 44, K Sell m 
Engl APr Nat Pfl Fam iv , 3b (1894) 236 , Ridley, Fl Mai Pen 2(1022)552, V St 
in Nova Guinea, 14 (1927) 293 , Vndert, Dina (1928) 133 , Bulwerta FvM, Fragrn 4 
(1864) 147 Montrmrha Montr , nomen ex Boauviaage in Ann Soc Bot Lyon 26 
(1901) 89 

Trees with thick branches Leaves largt, vertioillate (rarely opposite 
on young shoots), simple, ovate or oblong, mostly with large glands at the 
base above, entire, mostly yellow -tomentose as the ultimate branches and 
the inflorescences, sometimes glabrous Thyrses terminal, large, mostly 
yellow tomentose Bidders rather large Calyx campanulate, coriaceous, 
valvate in bud, 3-lobed (posterior lobe entire, lateral lobes 2-toothed) or 
with 5 subequal lobes, sometimes with glands, hairy or glabrous Corolla 
yellow, tubular-ventncose, subbilabiate, 5 lobed, dilated towards the throat, 
lobes nearly round Stamens 4, didynamous, distinctly exserted, tarely 
with a fifth rudimentary one , anthers with distinctly divergent cells, 
reflexed m bud Ovary subsessile, bilocular, with 2 placentas in each cell 
which are sometimes adnate , ovules numerous, m many rows , style 
exserted with a bila m ellate stigma Capsule 2-valvate, oblong or lanoeolate 
with strongly oonaoeous or even woody valves , seeds numerous, with a 
broad, finely membranous wing 

Species 8, distributed from the Malay Peninsula to Bast Australia, 
New Guinea, and Neyr Caledonia , type species Deplanekea UlrayhyOa 
(BBr)FvM 

1 Leave* 4 vertmllate (or on (he youngest ahoota rarely opposite) 
obovate,«uioedy ouneete at the beae , underside with a 
thick dense yellow (omentum , nerves 7 9 on each 
wde of the midrib Rather tall tree 1. D MrapAgfle, 
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Lmvm 3-vartKnHats (or T rarely opposite), rather narrow 
lanceolate, more or \cm rounded at the base , underside 
lunate, never with a dense tomentum , nerves 18 19 
on oach side of the midrib Rather f small tree 2. D h\rt%Ua 

1. Deptonchoa tetraphylU (RBr)FvM, sens ampl 

Syat Cenu. 1 (1889) 167 , V St, Dias (1927) 910 fl* 8 « , d. j 9 (2) (geogr dwtr ) , 
Diplamther* tetrapkyUa R Br , Prod (1810) 448, reprint (1827) 304 , Verm Bot Schnffc 
in , 1 (1827) 308 , Baith , FI Austr 4 (1869) 640 , Scheffer m Nat Tijdachr Ned Ind 
SI (1870) 334 , 01 Bot Cook's Voy , p 72, t 229 , Bail Queensl FI 4 (1901) 1137 , 
Compr Cat (1909) 368, White in Proo Roy Soc Queend 34 (1922) 62, White ft 
Francis in op cit , 37 n 16 (1927) 269 , V St m Nova Guinea 14 (1927) 293 , Bulwena 
nobtlumma FvM, 4 (1863 04) 147, TecomtUa Bulitern FvM.hragm 6 

(1866 66) 72, 214, nomen 

Big tree, stem diameter often exceeding l m , wood whitish, close- 
grained and firm , bark thick, soft and somewhat corky , the crown of the 
tree irregularly diffuse, often umbrella-shaped , branches ca 1 cm thick 
Leaves ahort-petioled, sub coriaceous to coriaceous, crowded at the ends 
of the branchleta, 4 vertioiilate (rarely on young twigs opposite), ovate, 
obtuse, or elliptical obovate, or oblong, cuneate at the base, rather abruptly 
contracted into the petiole though never cordate, glabrous above, slightly 
scabrous, or pubescent on the main nerves, on the underside covered with a 
thick soft yellow tomentum, often with a golden or bronre hue and consisting 
of single or clustered but scarcely stellate hairs, the elder ones 30 80 by 30 cm 
or broader, mostly (those of flowering specimens) 15 23 by 8 14 cm , midrib 
at the base as thick as the petiole, strongly prominent , basal part above 
with 0 7, mostly 2 3 large brown oup shaped glands , primary nerves 7 0, 
erect-patent, all making a sharp angle with the midnb, prominent as the 
wide reticulations , all nerves sunken m above , petiole stout, 3-5 by 0 25-0 4 
cm , thickened at the baso and spanning round one-fourth of the girth of 
the branch, yellow-tomentose , leaf soars cordate, 0-7 mm broad Thyrses 
a dense layer of corymbose nature, terminal on the branchleta, 15-20 cm in 
diameter, yellow tomentose, sometimes nearly glabrous , peduncle stout, 
0-12 by 0 8 cm or much shorter, the upper half densely branched, often 
with some reduced leaves at the base , primary axis horizontal, whorled, 
terete, 4-0 cm long, 2 3 times forked with a flower in each fork, sometimes 
3-florous , bracts linear, 5 8 mm long , pedicels of the lateral flowers 
1J-2 em , those of the terminal ones 1 cm long Calyx coriaceous, 13 mm 
long, articulate on a short hypanthium, broadly oampanulate, yellow- 
pubescent when young , tube 7 by 8 mm at the throat, 3 lobed, the posterior 
lobe recurved, the lateral ones erect split down to 3 4 mm from the tip, all 
10 by 9 mm , ovate- triangular , acute, somewhat carinate and indistinctly 
penunllate at the tip Corolla yellow , tube oampanulate, slightly exceeding 
the oalyx, ourved , limb bilabiate, 2} cm long (lob inci ), glabrous outside, 
5-lobed , lobes as long as the tube, ovate orbicular, margin ciliate Stamens 
add style exceeding the corolla-tube by 2} cm or more, divergent and 
curved towards the peduncle as the style Stamens didynamous, inserted 
near the base of the oorolla , filaments 3} and 4 cm long, slightly pilose 
near the base » anthem with divaricate cells, reflexed m bud Disk fleshy, 
flat. Ovary oblong, 4 mm long , ovules m 5 0 rows on 2 distinct placentas 
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in each cell Capsuled 7 Jem long with woody, hard valves whioh are smooth 
inside with a longitudinal line where the thick somewhat fleshy dissepiment 
was attached , seeds flat broad, but exceedingly fine membranously 
winged. 

Distribution New Guinea and Queensland 

Queensland Boar Pocket, J F Bailey in H Br , fl 16 vi, 1899, 
without locality in H Br , Thursday Island, F M Bailey 80 m H Br , 
fol vi , 1897, Jahen in H B , fl 19, v , 1901 , Cairns, C T White in H Br , 
Cardwell, F M Bailey m H Br , J L Tardent m H Br , fl fr xi , 1926 , 
Temple Bay, Cape York Peninsula, J E Young in H Br , fl vii , 1923, tree 
with umbrella shaped top up to 20 ft , Cape York, MacGilhvray, Daemel 
(Benth 1 c ) , Musgrave Telegr Station, Cape York Peninsula, T Barclay 
Miller in H Br , between Ingham and Townsville, N A R Pollock m H Br , 
Rockingham Bay, F von Mueller in H B , H P , H U sub n 001067,001066, 
Dallachy 1169 inHS , Endeavour River, Banks and Solander (Benth 1 c ) , 
Brisbane, off a plant cultivated at Bowen Park and brought from Cardwell, 
FM Bailey in H Br 

& Deplanohea hirsute (Bail ) V St , Dias (1927) 920, fig 9 (5) (geogr distr ) 

Lhplanthera htrsuta Bail in Deportm Agric* Bot Bull 14 (1896) 11 , QuesnsL 
Fl 4 (1901) 1137, Coinpr Cat (1909) 308 

* Small tree , branch lets subterete and densely hirsute Leaves in 
whorls of 3, rarely opposite on young shoots, acute to broadly truncate at 
the apex, up to 50 cm in length with a breadth of 17 cm about the centre , 
margins repand, erenulate or deeply and very irregularly toothed , base 
cordate and much undulate , petiole 1J-4 cm , hirsute, later on nearly 
glabrous , nerves rather irregular, not parallel, 18 19 on each side of the 
midnb, distinctly prominent as the gross and fine reticulations Calyx 1 J cm 
long, campanulate, coriaceous, inside with scale like glands, 3 lobed, 2 
side lobes emargmate Corolla rmgent, yellow, 2\ cm long, spreading to 
3J wide , lobes blunt, longer than the tube Stamens 4, exceeding the 
corolla by 3 7 cm , style about the length of the stamens stigmatio lobes 
ovate apioulate Capsule unknown 

Queensland Cairns, Ston> Cittk, L J Nugent m H Br , a shoot and 
loose flowers , Thursday Island, E Cowley 56 in H Br , large leaf (shoot 
cited by Bailey lost ? ) 

Notwithstanding the import ect materials cited I am convinced that it 
is a distinct species, though it must be studied further, especially as to its 
distribution The 3 lobed calyx and the short corolla tube show its affinities 
with D tetraphylta 

EXCLl DED SPECIES 

Pandorea leptophylla (B1 ) Boer 

This species is erroneously referred by me to the Queensland flotrh in 
Bull Jard Bot Bint sfr m , 10 (1928) 201 The two specimens mentioned 
m that paper are youth forms of Pandorea pandorana 9 as was found out by 
Mr C T, White from Queensland specimens, and by myself when studying 
the cultivated species in the Botamo Gardens at Buitenzotg< 
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Revisional Notes on the Tribe Brachyrrhopalini 
(Robber Plies), with Remarks on Habits and 
Mimicry. 

By G H H\rdy, 

Walter and Eliza Hall Fellow in Economic Biology, Queensland 
University Brisbane 

(Read before the Royal Society of Queensland, Jith June , JQJ9 ) 

This genus Brachyrrhoixda was proposed tot a single species m 
1847, namely tt tufitorvvt Maequait, the leading diagnosis being the 
shoit clubbed character «t the abdomen, this nuiioumg to the apex ot 
the second segment, widening from th<re and being rounded at the 
apex of the abdomen 

Roder recognised the genus and widened it by placing thcieunder 
other but unrelated tonus with clubbed abdouun He described 
B Victoria and B tna-culata, also he placed Dasypogon macuhncrvis 
Maequait thcie 

Ricardo followed Roder '& arrangement, descubuig It julvus , but 
suggested Codula quadrwmctus Bigot was identical She also included 
Codula fenestrata Macquart, referring B tnetorue as a synonym of it 
In addition she placed Dahypogon Umbtpenms Macquart under the 
genus, but eironeously regarded Da&ypogon maculmtrvis Macquart as a 
synonym of it She futthei confused the genus by uieludwg Dasypogon 
nittdw Maequait 

White Mibsequenth followed Ricardo, adding Ryachyrrhopala bella 
Up to this tune the only criticism of the position was given by White — 
*'B fenestrata differs so much from B mtidus and B limhtpcnma m 
the shape of the abdomen and much sbortei wings that it might well bfe 
made the type of a new genus It seems to be ncaily allied to the genus 
Codula, but differs in having a curved tcimmal spine on the anterior 
tibiae , this character, however, in some specimens is difficult to make out, 
and I am somewhat doubtful of its value as a gencnc chaiacter” 
(White 1916, p 158) 

White did not recognise the typical form of Brachyrrhopala , and 
had he done so he most certainly would have reversed his suggestion 
so as to place B nxtxdus and B kmbtpenma elsewheie White's implied 
suggestion that Codula and Brachyrrhopala should be treated as one 
genus has also been suggested to me from another source, and it is one 
that I think would commend itself to many Diptensts, only there are 
augmentary characters subsequently given for the former genus that 
would prohibit this arrangement 
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In the meanwhile Codula hmbtpennta remained unceitainly recog- 
nised, but its identity is now fairlv well assured, so iclationship between 
these genera can be eleaied up as well as the identity of the species 
described under them The disposition ol sprues hitheito pined under 
thew? genera is as follow s — 

Codula limbi pen ms Mm*rjuart is the genotype of (*oduta by original 
designation 

Codula lespiformis Thomson is a svnonym of V Umbipenms 
Bioihijirhopala tufitornis Maequart is the genotype ot 
Brothyt rhoiuxla by ongmal designation 

Codula femnUata Maequart belongs to Brachyrrhopaht 
Brachyrrhopaln iittona Roder is regaided as a svnonym of 
B fenebtrato 

Codula quadncmctu s Bigot is h Bun htjnhopala 
BreuhyrrkopalQ fulva Rieoido is a synonym of B quadncmctu * 

Recently 1 added ('abasa Walkei as a synonym of B tacky nhopala p 
thus bringing in font further specific names repiesenting one valid 
species Dasypogon puhhefla Maequart 

I)avj]>o<jon ma< uhnervis Macquait is an Ft ythiopoyon White 
Dasypoyon limbipenm s Macquait is anothei Erythiopoyon 
Dasypogon mtidns Macquait is a A ’tosaiopoyon 
Braclnprhopala bella While is neai Satopogon 

Brack ytrhopala mat uhtia Rodei 1ms not been icoogmsod, but 
judging from the description is certainly not of that gums compaie 
with the descriptions ot Dasypogon sngms and D fme&ianb Walker, 
both place<l bv Ricardo in Saropoyon , but mou <eitamlv belonging to 
A (owtiopogon 

The genus Cabasa may be i nuked as of subgenene \nluc on eeitaiD 
ehaiaeteis given in the kev below Otliei genetic n lationslnps in this 
tube are clearly indicated in htuaturc ami need no special (Oinment 
here 

Kry to the (Senna of thi B rachy ri ho paHti* 

1 Tlioi tx provided with i pmr of lateral apines, one placed 

on < nth side immcdintely above the insertion of 
the wingn Moustache bunted to the oral margin 
or pr irtitalU Female with the om pout or 

strongly eompn wd St 

Thorax without such spines, gibbom Moustache usually 
extending abo%e tht oial margin, being rrpre 
Heated there by soft hnirs on the lower part of 
the face Female with oupomtor not of the 

compressed type Jit achy rrhopala 4 

2 Antennm provided with four readily discernible srg 

meats and a minute apical spine Chrysopoyon Boder 

Antennn with only three segments sad a spine, at most 
the fourth segment u vestigial, the line of 
demarcation between it and the third being just 

visible 9 
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3 Spine at apex of tho third segment of nn tonne Inge 

and eonieal Abdomen with Devin segment 1 ) olw its 
visible Tibial spnr pruent 
ftpmt on third Htgment of nntmniL minuti Abdnniea 
with only six \iaihle segments. Tibi il spur 
absent Thorax lather gibbous 

4 Abdomen narrowest at the base of the second segment 

and always with eight visible segments 
Moustache confined to the oral margin, or it most 
with j fc w li iirs immediately above it Black 
apt cits with a highly gibbous bright red thorax Hubgi nun Cabana Wilker 
Abdomen nirrowest it the apex of the second segment 
Kan with many soft hairs extending well above 
the bristly ones on the oral margin Thorax 

usually black and less gibbous Mibgenui Hnuhy) ihopa’a M&iqusrt 

Clonus ( *01)17 LA Mai quail 
Mac quirt lS49 f 7l), Ru irdo 1912, 149, Hardy 1921, 292 

This goius is sufficiently well diagnosed for mognition in tin kc> 
given above, but it may be hole added that the second segment of tlu 
abdomen is amtonnh wide throuffhout and somewhat stouter than that 
in the genus Jttu< htjn hopala I ha\e not diteited the seventh segment 
of tht abdomen on tlu female when the o\iposilor is exsuted, and so 
suggest that tins segment mav iiltiniatel\ Ik lound k dined and absorbed 
by the veiv compressed ovipositoi Though leseiublmg Bta< hyr> hopala 
in many lespects, this genua shows in most of its characters that the 
affinities are nearer to Chrysopogon 

Oodula lunbipennis Maequait 

t/tn/wa tsmoywuit * Kalnrius 177>, p 7IH, f Ihottr ttt * oniy^onlit 1< ibrums I'm"*, 
1*51, Kirle^/ (’it l)jpt 1900, joo (wind i tc»i lull ldimiii'i mi K i tin 
names) 

4 mluta bmht/iuoiu Macquut 1***0 t 70, 1*1 7, hg t, Rum do 1912, lp> 

Codula vetfnfonnin Thomson 4t>4, Kicirdo 1912, 111), Nu bo Won 1927, I 1 ] 1, 

flK J 

Synonymy — Although there aie mam ltfei cnees to A<ttlun 
(DtO(trui) tonop&oide s Pab , at most all aie copies ot the onginal 
description None of the subsequent authois sum to have nsogiused 
the species, and Rieaido pioposed to “expunge tlu name” as she 
consideied it was unpossibli to am ei tain the «emis Tin oiunnal 
description, however, fits the picsent spenes leniHikably well, and the 
torn is suffusently rowo/w-like to be worthy of the name It is coitninly 
common enough to have been tiken In Hanks, and the onl\ cutuisiu 
I have to offei is that I have no iccoid of lls ocuuience during the 
month when Hanks visited these 1 Rhores 

There can be little doubt concerning tlu lemamder of the above 
synonymy and I have seen a sufficiently long series to be reasonably 
convinced that the various descriptions can apply to but one species, 
whilst Macqnart’s description and Ricardo’s notes on the type conform 
to it 


Opjvrosffr/i?!' Mluto 
Ci >dttla Mac quart 
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Descnp/um. — The female has not hitherto been described , it eon* 
forms to the male in characters The antenna? are not quite as in the 
Brachyrrhopala, for the fourth segment la still traceable, and they do 
not conform to those found in the genus Chrysopogon 

Habitat — Queensland, New South Wales, and probably Victoria. 
The allotype female and a senes of paratype females are in the 
Queensland Museum, other paratypes arc in the collection of Mr J» 
Mann 

Genus BRACHYRRHOPALA Maequart 
Maequart 1847, 36, Ricardo 1913, 486, White 1916, 156, and 1918, 74, Hardy 1981, 
292, and 1926, 307, flg 1 

Cnbasa Walker 18GO, 100, Ricardo 1012, 479, Wluto 1016, 165, Hardy 1921, 291 

The genus Cabana was previously placed as a synonym by me, and 
although some differences have since been discovered that would separate 
the form from Brachytthopala, these do not seem to be more than of 
aubgenenc value Three forms retained here as being of specific value 
may ultimately prove to be but one widely varying species, or two at 
the most B # uficomti , B fenestrvta, and B quadn&ncta appear to be 
identical in strut ture, but there is another species as yet to be described 
that has the antennae twice as long as on these, the legs are unteoloron* 
and the wings lightly suffused with brown throughout This nndesenbed 
form suggests that structures are not bo consistent as hitherto thought 
to be, but that structures aie not to be entirely relied upon as a 
criterion for species in this genus is seea by the new form here described. 
In this case we ha\e a quite distinctive species that seems to conform 
to the ruflevrnts group m all its general structuies On this account 
I am leaving the status of the species m the f ufi<orm* group unaltered, 
making the reservation that the status of two species is not quite 
satisfactory 

There is a new genus that is a member of the Sat opogantnt, but ha» 
a superficial appeal ante of the genus Biaihyirhopala To this new 
genus I believe B belta White comes It is noteworthy m so far as a 
true moustache is not formed, instead it has long, soft, scattered hairs, 
disposed very much in the same way as the similar hairs of the thorax, 
none occurring on the oral margin It is some years now since I last 
examined White s species and I made no detailed notes of that form at 
the time, but its description docs not conform to the species before me 

Key to the aperva of the oenmt Braekyrrhopala 
1 A black specie* with a strongly gibbons red thorax, 
containing black markings. Wmgi varying from 
lompktoly black to semi hyaline Abdomen \ary 
ing aligbtlv, either completely block, or metallic 
blue black, or else with a white spot on the second 

segment , the selcntes are rather soft pulchella Maequart 

Black, black and red, or block and yellow species, 
usually with some of the abdominal segments 
margined with rod or yellow Thorax never \i\ld 
red, at moat obscurely rod , lose gibbuu*. 

Abdomen with hard rigid oriental Ik 
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t. A Mick ipteiea with the dortal arm of tba abdominal 
togmaoti 4 to 6 fowpltteJy reddish yellow (vivid 
red when aUve). Wings almost completely brown 
Anton nm, all kveea, and posterior tarn ndduh 
yellow , the intermediate tibia may alio be 
reddish 

Wings only partly suffused with brown, all leg* partly 
red, abdomen banded with black and yellow or ted 

3 Yellow on abdomen restricted to a narrow band at the 

apex of the second, third, and sixth segments 
Wings info seated across the base of the median 
cell, this marking runs to th& base along the 
radial and cubital veins 

Markings on abdomen not so limited 

4 YeDow on abdomen restricted to a band at the apex 

of the second, third, fifth, and sixth segments 
Wings mfnscated over most of the arei, but 
leaving hyaline areas, conspicuously so iu the 
basal and median cells Face entirely black (or 
whitish at sides according to other auti on) 

Apex of most abdominal segments yellow, or this colour 
may extend over the whole of certain segmeuts, 
and at least the second abdominal segment is 
mainly yellow Wing mark lugs vary from 
approaching that of fmritrahs to that of 
rufleomu Face yellow at sides 


M&m4rufa asp 

3 


rujlcornH Macquart 
4 


/sties trail# Macquart 


xjuadnomctiu Bigot 


Bnrthyrrhopala pulchella Macquart 

Dargpoqon pulchella Macqnait 1846, 62, PI 7, flg 9 

Cabata pulchella Hardy 1920, 186 (which aee for synonymy and references) 

Braehprrhopaia pulcktlla Hardy I960, 807, 1927, 894, Nicholson 1927, PI 1, flg 36 

There would appear to be one very variable species mcoiporated 
m the synonymy, and no published characters arc found sufficient to 
distinguish lines of demarcation between these forms when long series 
are examined A well-known but unpublished variation is described 
under a new name ui the Gibbons manuscript and labelled in his 
collection , it has a white mark on the second segment of the abdomen 
Even this character vanes, the mark ranging from a small dot to 
occupying practically the whole of the dorsal area of the second segment , 
on old specimens this spot becomes obscure aud difficult to detect The 
Bpeoiee ranges from Tasmania to Queensland, but I have nevei seen a 
specimen from the former State having that white mark 

Brachyrrhopala rnfleornia Macquart 
Macquart 1847, 86, PI 1, flg 7, Walker 1864, 494, Bader 18X3, 273, Bieardo 1912, 
686, White 1910, 168, Iltrdy 1918, 66, and 1927, 894 (aec Froggatt 1907). 

The female of this species was described from Tasmania, and the 
* on# specimen before me, a male, agrees remaikably well with the 
description The sex was queued by Macquart, but it was undoubtedly 
( given correctly aa the male organs are always visible on specimens of 
' thja genua. The form was first rediscovered in the LitUer collection in 
% 1817, and the one before me m the only other specimen 1 haye seen. 
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It differs from Tasmanian specimens of fenesiralts chiefly m the wing 
marks, but also in the colour on the apical margin of the fifth abdominal 
segment No intermediate forms ha\e been seen from that State 
Froggatt’s record from Queensland is referable to B quadrwinctus 
Bigot, if indeed these forms aie distinct 

Habitat — Tasmania Hobart, Januaiv, 1924, 1 male allotype 
Braohyrrhopala fenestrata Maiqunit 

Cod* la fenestrata Mncqinrt 1840, 79, PI 7, flg 2 
Brathyrrhopala fenestrata Ricardo 1912, 5S6, White 1910, 157 
Braehynhopala vUtorue Rockr 1892, 241 

Ongmally descubid as fiom Tasmania, then* is some doubt con- 
cerning the corieetuess of this tvpo locality My identifli ution is based 
entirely on Tasmanian material, following White, but Ricmdo recognised 
il from Victoria, and hoi redescnption of the type certainly conforms to 
Tabinuman material mote than to any Known to me horn the mainland 
Many mainland specimens ot Asihdic, (specially Queensland ones, are 
much lighter in colour than lepiesentative? of the same species fiom 
Tasmania, and Mr H Hucker, of the Queensland Museum, informs me 
he has noted similar lighter tones apph to certain Homopteia Possibly 
in Victoria specimens are to be tound that will complete the senes of 
variations between the pit sent species and B qvartnnmtus 

Habitat — Tasmania llobait, 24th January 1911, Dunallv, 21st 
Februaiy, 1918, Wyuyard. Februaiy 1924 All throe are females The 
Wynyaid specimen was one of several seen listing high up tolegiaph 
poles, and was difflt ult to catch 

Braohyrrhopala quadnometa Bigot 

t Dasypogon nujrwua Mnoqunrt 1840, 00, Ricardo l'U2, 151 
Codula q%adrictn< ta Bigot 1878, 442, Ricardo 1^12, 588 
Braohyrrhopala fulva Ricardo 1912, 588, Hardy 1927 194 
Hi aehyrrhopaXa ruftoorMs Froggatt 1907, 300 (ncc Macquurt) 

Brachyrrhopaia fenestrate Nicholson 1927, text flg 8 a and PI 1, flg 24 

The type of Dasypogon mqmm Macquait is a male in the Parw 
Museum, and it was examined by Ricardo, who states, 4 4 but the short 
antemue seem to pieclude it from belonging to the genus Brachyrrhopaia 
or Codula ” Also she referred to the thud segment of the antemue as 
being 4 4 conical, about as long as the first two together " The length 
at least, as given by her in this manner, suggests Brachyrrhopaia rather 
than otherwise Fifth and sixth segments with testaceous margin^ and 
the seventh testaceous, certainly conforms to the abdomen m this genus, 
as also other characters mentioned The type locality is Tasmania, but 
as the description occurred in the fourth supplement probably Svdney 
is the true locality I think the species may refer to the same as that 
known on the mainland as B fenestrata, and not necessarily the same 
as that known under the name from Tasmania 



NOTES ON THE TUBE BRAOHYBBHOPAUNI (BOBBER FUES) 65 

h 

There can be little doubt concerning the correctness of the other 
references given above, part of which was suggested bv Ricardo The 
descriptions are referable to a veay variable Queensland species that haa 
the second abdominal segment entirely yellow or almost so Even when 
very dark, and having the wing pattern similar to that ot B fenestrata, 
this is the case The question now arises as to whether New South Wales 
and Victorian specimens named fenestrata m collections are not guadrt- 
cincta Bigot, also it is pertinent to remark that it th< coloui of the 
second abdominal segment is not consistent, as it appears to be from 
a senes of Queensland specimens, then there die no known characters 
to distinguish between fenestraia and quadrictncta ns here recognised 
As fai as I know them at present, geographical distribution, allied with 
colour characters, suggests that the two nun hold 111 then specific 
status 

Ildbitai — Queensland Brisbane and Stiadluoke Island, September 
to Februar> New South Wales Richmond River, October, 1 male 

Brachyrrhopala semirufa n sp 

A veiy distinct species that c<m scaru lv be confused with those 
rcfeired to above The head, thorax, antrum and interim diate femora 
eveept the knee*, posterior temora except apex the hist two abdominal 
segments above and the whole area below, are all black The remaining 
segments of the abdomen, when alive, ate vivid red above but on dried 
specinnns iatle to reddish yellow The apices of all iemoia are reddish, 
as also the posterior tibnr and tarsi On one spc< nnen the intei mediate 
tibue are also reddish As usual with specus of this g< inis the antenna* 
are reddish and the face w lovoicd with yellow tomcat run lioidenng the 
eyes, leaving a shining black central strip* The wings are almost 
entirely suffused with brown, more antenmly so along the veins, the 
membnm< ot the wing tends to become hvaline onh near th« posterior 
margin 

Length — 12 mm 

Hab\tat — Queensland Busbane, the holotype, a male, Septembei 
1928, two paratype males, Brisbane and Stradhroko Island, December 
1912 The two last are in the Queensland Museum and weie taken by 
Mr H Hacker 


Genus UURYSOPOGON Rodei 

Boder 1881, 218, 1802, 234, Blcardo 1912, 481, White 1917, 72 H irdy 1921, 288, 
Malloeh 1928, 300 

Thu genua would seem to come between Opw ostlenqts and Codula 
w regard to several of its characters The spine at tho apex of the 
antenme u minute as in Codula, not large as m Opseoitlengu, and the 
abdomen has seven visible segments as on Opaeobtlengu, whereas 
Codula has six Most of the smaller forms have the abdomen widening 
from the base to the apex of the fourth segment, in Opieottlengts it 
widens to the apex of the fifth However, ono species, t\ muller\, 
narrows from the base to the apex of the second segment (which is a 
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character of Brarhyrrh4>pdla) , after which it widens out, but on the 
male of C m alien it becomes practically parallel from this point It is 
not at all certain if the coalescence of M t and B* near the wing margin 
will be maintained entirely in the venation, but m the event of this 
failing the large size of the three species classed a a having the character 
will readily group those forms C trabroniformi ? and V ^plendtdtsnma 
have been regarded by seveial entomologists as mimic forms of certain 
large wasps 


Key to the apetten of Chrysopognn 

1 Wuigx with Mi Hnd If loalcming near the wing margin 

Very birgc black and jillow species 2 

Wings with V, and Rt hi. punted it thi wmg margin 
Abdotrnn widening from th< base to th ap\ ot 
the fourth segment Medium iml small Bi^il 

^poeics 4 


2 Abdomen nirrowing fiom the bist 1o the ayxx of the 
setond segment, mor< or Ms widening from thence 
to the apex oL the tomth oegment Mousta'he 

with one row of bristly hairs mulUn Roder 


Abdomen widening from tin Mm to the apex of the 
third segment Mountdihe composed of one row 

of bristly hairs, rnicly with huir abo\e these 3 

3 Abdomen with segments 3 and 4 entirely black crabrontformis Roder 

Abdomen with the third segment only partly marked 
with bluk, and the fourth nbo\e without black or 

utmost so 9}tleiuluh*<imu* Bic&rdo 


4 Moustache bushy along tht oril innrgin Abdomen with 
the flrnt, base of second, third, tnd buae of fouith 

segments black, elsewhere yillow albopuntlatva Macquart 

Moustache confined to one mw of liuir B 


D Abdomen banded with gold it the apex of the fit St to 
fifth segments, the ban ot the sixth also golden 
Abdomen noer with gold 

6 Abdomen entirely bluk, exupt some silvery lateral 

spots and narrow hands at incisions of segments 
may be present Legs entirely blaik 

Abdomen never entirely black, or if so the UgM are ot a 
lighter colour 

7 Abdomen with a large part of the dorsal surface black, 

but laterally, the apex of the fifth, the whole of 
the following segments, and the whole abdominal 
area below is reddish brown 

Abdomen largely black, but usually from the second to 
sixth segments are reddish brown at apex, if the 
abdomen becomes entirely block, the reddish 
brown legs will distinguish the species 

8 Legs reddish brown 
Legs entirely black 


fascia t us Ricaido 

0 


imnctatua Ricardo 


0 


queenslandi Ricardo 

rufnhn White 
niff rums White. 
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Ohrysopogon mulleri Roder 

Rotler 1892, 243, Ricardo 1912, 481 

This species was dewiibed from Yictona, fiom -which State 
specimens were been by me some veirs ago The specimens now before 
me wcie kindly lent by Mi A *1 Nicholson, who took them in New 
South Wales, the male is fiom Oapertee, and the female fiom Jlfoid, 
both dated 29th Decerabei, 1923 Theie is uftm a strong tendency for 
the abdomen to become greasy and the eoloui markings thus obs( ured 

Ohrysopogon orabromformis ltodei 

Rodt i 1881, 211, Ru-udo 1912, 4s \ NuholHOa 1927, j» 47, H n , flg 3 

This common Queensland spates is apparently confined to inland 
districts Those datal indicate the month of February is the tunc ot 
their oecimence on the wing 

Chrysopogon splendidusumis Ricardo 

Kuaido 1012, 485 

Originally this was d < mi died as fiom W<»stern Austialia, so the 
form would appeal to liavi a von wide range Specimens before me 
are from Albuiy, New South Wales, 6-1-29 (F E Wilson), and 
Chinchilla, Queensland (A P Dodd), both being females 

OhryBopogon albopunot&trus Macquart 
Darypoqon albopunctaUi a Macquart 1S4&, 193 , Walker 1854, 578 
Laparua albopviu t<itm Sthiner 1867, 160 
ftcoJaiHiins albopuv( htua Kertew 1900, 119 

Chrysopogon albojyunctataa Ricardo 1912, 482, Dakin and Fordh&in 1022, 524 
Vatypoqon, ajnnth^r \\ nlkor 1849, 117, 1854, 470 

This was desciibed by Maequait as from New South Wales, but it 
seems to be known onlj from Western Australia, where it is common 
and widely distributed One specimen before me has a small speeica 
of Apwcera as prey 

Chrysopogon punotatus Ricardo 

Ric ardo 1912, 484 

A pair in Mr J Manns collection, captured in Brisbane during 
the months of Dccembei and January, aie the only specimens I have 
seen There is no mistaking this all-black foiin, which is not known 
outside Queensland A female from Goondiwindi is allied, but has 
Abundant hair above the moustache (December 1927 , 0 R 

Bassingthwaighte ) 

Chrysopogon fasoiatus Ricaido 

Ricardo 1912, 481, f *thrpsopogon ap near Jaactatuv Nicholson 1027, PI 1, 21 

There are two species known to me that have the abdomen con- 
spicuously marked with gold, m one the gold bands are interrupted, 
in the present case they are continuous across the abdomen One female, 
Bnnya Mountains, 3,000 ft , 9-1-26 (Dr A J Turner) 
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Ohrysopogon rnfnhu White 

White 1014, 208 

Five male specimens arc before me, all from Perth, Western 
Australia, one of these is the type which White recorded as being a 
female, but he waa misled by some foreign substance which adhered to 
the hypopygium and is now removed, showing the tiue nature of that 
organ 

Ohrysopogon nigricans White 

White 1014, 208 

Two specimens, both females, are before me White had access to 
these and the five V » itfulus teferred to above, but he made no reference 
to other than the holotypes The two fomis are closely allied and the 
a o xes are consistent in each case, thus suggesting they may be but the 
sexes of one dimoiphic species, especially as all arc* fiom Perth, Western 
Australia 

Ohrysopogon qneenalandi Ricaido 

Ricardo 101 2, 181 

There aie two specimens in Mr J Mann's collection from Kuranda, 
December 1927 (A P Dodd), and a daik<r spenmeii in my own 
collection fiom Coen Rivet (W 1) Dodd) Specimens originally 
described weic also from Queensland, but Ricaido also reported a 
specimen fiom Western Australia which she cousideted to be the Bame 
species 

Ohrysopogon p&Uidipennu White 

White 1018, 72 

The unique type was desenbed tiom Sydney, New South Wales, 
and according to its published character it would run out in the above 
key to C queenslandt White gives the eolouin as yellow, and there is 
a specimen before me from Southern Queensland that approximates 
White’s description, this having yellow matgms on the fifth and Bixth 
abdominal segments, but the legs are coloured as in V queenslandt, 
missing only the fuscous stains on the femora It is possible that White 
described a pale specimen of V> queenslandt, and that the one befoie 
me is an intermediate variety There is a still brighter foim from 
Oairns, represented by five specitnens in Mr J Mann's collection 

Ohrysopogon rubnpennla White 

White 1018, 73 

Not seen by me and was desenbed from a unique Victorian specimen , 
it should be easily recognised by the claret-red thorax 

Genus OPSEOSTLENGIS White 

White 1014, 200, Hardy 1921, 288 

I have already given the generic characters of this genns, but 
attention must be drawn to the moustache which White states arises 
from the middle of the face, it is situated ou the oral margin as in 
Ckrysopogon, ftc 
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Opseostlengis insignia White 

White 1016, £69 

The unique type is a male, not female as White Btatea, it m difficult 
to understand how this error arose, considering the (Jaspers are clearly 
defined 


OBSERVATIONS OF SOME HABITS OF AND MIMICRY AMONGST 

ROBBER-FLIES. 

These notes do not aim at crediting oi discrediting any views 
expressed in favour of or against the theory of mimnn as far as it 
affects robber- flies They reflect upon some aspects of the case that 
rather support the idea that mimicry may occur in the family in 
contradistinction to the views Melm (1923) expressed, which views 
uncompromisingly denounce the principles from several aspects On 
reading Melin’s remarks about robber-flies, one is rather stiongly led 
to the view that these insects are robust and active enough to escape 
danger without having to resort to deceptive measures foi their own 
protection But this is not invariably the case, for I have caught many 
specimens, especially species of Cerdtshtt, by placing a tube over them 
whilst they were testing between their intermittent periods of hawking. 
A still weaker type is represented by species of Leptogoster which would 
appear to have very little protection against any insectivorous bird that 
might come their way, whilst the slow flight and the wary nature of 
their movements preclude them becoming seriously tangled in spiders” 
webs 

Where other invertebrates are concerned, robber-flies are the most 
skilled of their kind I have not seen one preyed upon in Australia , on 
the other hand predaceans of most kinds succumb to them, including 
dragon-flies and spiders Nor have 1 seen birds attempt to catch them, 
though I have watched birds pounce upon Bombyludro on the wing, 
these flies being more active in flight Nevertheless there is one leiord 
of a bird eating a robber-fly, and several eases of mseeta, am It as Mantis, 
bees, and wasps, that have gained the mastery when lobbei flies have 
attacked them, these being noted in other oountrns Many would seeni 
to be caught in spiders’ webs, but in Australia, although T have seen 
many arrested in this manner, they invariably break fiec again, if 
indeed they do not break light through in their headlong flight 


Nicholson (1927) has drawn attention to resemblances between 
certain robber-flies and wasps, but his work treats only with the principles 
of mimicry, and does not incorporate data of consequence to support 
the view that mimicry amongst robber-flies is indisputable 


There are, of course, varying degrees in mimicry, and no robbei-fly 
■qen by me in the field has had the perfection reached by certain 
Syrphidffi, especially Cenotdea aubormato, which is well-nigh indis- 
tinguishable from a wasp in colouration, shape, and deportment, and 
moreover advanced so far along this line as to fold* its wings 
longitudinally as an Eumemd wasp, for which it is readily mistaken 



70 


PROCEEDINGS OP THE ROY Alt faOCIfim OP QUEENSLAND 


There would be no lesson to doubt the occurrence of mimicry amongst 
robber-flies if such a case should he found where a mimic and its model 
were to be found to have identical col out at ion and deportment, so the 
question arises as to how fai mmnciy amongst jobber -flies has gone, if 
at all 

A icason&bic chuute of attaining information is to ascertain it the 
mimic forms have adapt* d habits tiwav from the normal ot the family, 
tribe, 01 genus to whnh they belong, and if by so doing they have 
reasonably added to then chance of sm\i\ul It is to indicate possibilities 
along this line that the present note is written, and there is no intention 
to show here that niunurv is lesoited to for the piotcetive measuies it 
may yield 

The genus Lrptogasta is mainly found hunting and resting amongst 
glasses and neds, not infrequently also aiound dead twigs on tiees, 
espec lally in fanly dense bush where grass\ undei growth is not abundant 
These flies rest on graas-stems ond twigs alike, with their bodies held 
horizontally, and, when going into n state of coma, all their taisi aio 
bundled to grip their support immediately adjacent to the face On 
twigs they invariably take up then position at the tip of the twig, 
becoming m this manner a continuation ot the twig, having the appear- 
ance in this cane of assuming a protective attitude of mimieiv Oil 
grasses and reeds no such state of mimicry can be expected, and, on 
the two 01 three times 1 have found them there in the state of coma, 
tin li colours did not particularly become absoibed by then surroundings 

The Saropogomni «u< all ground friquent mg at the time of ovi- 
poaition Mans of them seem to be entirely ground- frequenting , in a 
few cases the male frequents flowers, raiely so the female, whilst m one 
case, Ercthiopogon , the species is abundant at flowers, and hoi It sexes 
are to be taken m numbers there 

Eretlnopogon hmbipcnma is one of the mimic foivns mentioned by 
Nicholson, and on account ot its somewhat unusual habits is deserving 
of deepen stiulv, both m stiueture and behaviour So far, unlike the 
habits of othei flower-frequenters, T have never seen the species with 
prey Nicholson relers to its wasp-like nature as being not unlike 
Pollster, but from my own experience I have found in its general 
activities it resembles the Cerambycid beetle Hfsthisis * r iiiouftffa with 
which it occurs One would never suspect any ieal resemblance by 
comparing specimens side by side, so the sinulanti depends entirely 
upon their actions It is possible that these insects have a common model 
that was missing during my observations 

Two or three species of Saropogon also fiequent flowers, and, like 
Eryihropogon Umbipenmi, face the flowers, whereas Thereutrta and 
other flower-frequenters seem to alight upon flowering shrubs and take 
up the attitude of awaiting prey, facing away from the flowers 
Sarapogon spp are not infrequently taken with prey, whilst Thereutna 
is a persistent h&wkei, taking lestless intermittent flights 
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Another species of this tnbe was mentioned amongst mimics b\ 
Nicholson, namely Neosaropogon panceps, a rather large yellow and 
black form with a somewhat dubbed abdomen, moie eNpeciall> clubbed 
on the female It seems to be entirely ground ami low -sh nib frequenting, 
and were it not for the fact that the abdomen is clubbed there would 
be no real resemblance to the Ilyinenopteia in all probability the name 
covers a complex of species in collections, and tlieieloie general remarks 
may not have any paiticular specific significance I have had no 
difficulty m recognising its natuie m the fidd, it was recognised as an 
Asilid because it acted like an Asihd, not like a wa^p 

The Phflhru appaienlly, and the Laphnm dctimtch, are mainly 
tiee-fiequenteib the Atomosun aie giound-tipqiv uting and us fai as 
I have nut with them tin \ are entneh confined to the bush, w'here 
Ct yptopogon also occurs, the luttei belongs to a tube that is as yet 
unnamed, but another genus belonging to it, Chnopt*gon f contains a 
species that fiequents sand dunes on the coast and its colour tones 
into its sin iimudings in a i(maikabl\ uunotucabh wa\, Hhnung in 
this featnie the pcfiihanU oi Tftbaints utusltt s AValkci, Platijcm enum 
qumquevittaia Macqiiait, and eeitam other Dipteia that also oceui on 
coastal sand-dunes 

The Brcuhyirhopa/nn ha\e mivd habits, but owing to their general 
scarcity any definite mfonnation is not eas\ to acquit e Coduln is said 
to frequent tice-trunks, and Braihi/nhoixila is not umommonly sttn on 
shtnhs, in one case on telegraph poles, one specimen in a state of coma 
was found on the uppei side of a leal of a persimmon tiee, looking veiv 
like a Syrphid fly, nevertheless it was not wa^p-hke In activity and 
habits thev cannot l>c taken foi anything but a robbei fl\ The new 
species described above, B scjnirufa, is supei fn tally like the Conops s p 
illustrated by Nicholson on Plate 1, fig the hughtness ot the led, 
when living, being as thcie given, thus bunging this species well within 
those types regarded as mimic forms The genus Chi qsopogon is recorded 
as ground-frequentmg, but it is not eeitam if this habit is uniformly 
found throughout the genus Nicholson rnnaiks that Chrysopogon 
erubroni/ornm appears to have habits identical with Neosaropogon 
pr%nceps t as the two species belong to different tidies, this obscivation 
may be very significant Details of habits aie wanted foi the species, as 
several entomologists have drawn attention to its wasp-like natuie in 
the field, and like Erethropoyon it seems to have lmhits lather unusual 
for its type 
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A Contribution to the Chemistry of the Oily 
Exudate of the Wood of Pentaspadon motleyi. 

By Thomas Gilbert Henry Jones, D Sc , A A C I , and F B Smith, 

BSc, FIC 

(Read before the Royal Society of Queensland, 24th June, 1929 ) 

In 1924 Mr 0 E Lan e-Poole, Commonwealth Forest Officer, on 
his return from New Guinea brought a sample of the oily exudate from 
the wood of a tree, subsequently described by him in the publication 
“The Forest Besoureps of the Territories of Papua and New Guinea,” 
p 109, under the botanical name of “ (near) Pentaspadon motleyi ” 

The identification of the tree as Pentaspadon motleyi must be 
regarded as provisional only, owing to the difficulty experienced by 
Mr Lane-Poole in obtaining complete specimens, the fruit being 
nnprocurable Mr C T White, Government Botanist, in conjunction 
with Mr W D Francis who undertook the examination of the specimens, 
forwarded material to the Dueetor of the Boyal Botanic Gardens, Kew, 
England, for comparison with bnowm specimens, the result being the 
provisional classification adopted 

Pentaspadon motleyi, with which the Papuan tree is thus 
provisionally identified, is indigenous to North Borneo, but the authors 
have been as yet unable to obtain authentic information regarding it 
It is, however, hoped to obtain specimens from North Borneo for the 
purpose of investigation 

Pentaspadon officinalis is a better-known tree and its wood also 
exudes an oil This tree is known to the Malay population of Perak 
as the source of “Mmyak pelong,” a dark-brown viscid oil which is held 
in great repute for skin diseases This oil is stated by E M Holmes* 
to be of the consistency of liquid storax and to possess comparatively 
little odour Efforts Are being made to obtain a sample of this oil for 
examination 

Microscopic examination of the wood of Pentaspadon motleyi 
(Papua) was earned out by Mi W D Francis in 1925, and the 
following report supplied to the authors — 

“The vessels are single and seatteied, or less frequently 
arranged in iadial rows of 2-3, they measure 15-04 mm in 
diameter and frequently contain tyloses The wood fibres are 
septate and attain a diameter ot 02 mm The rays are mostly 
heterogeneous and vary from 5 to 2 mm in height and 
09- 015 min in breadth The larger rays contain horizontal ream 
canals Crystals are preedit in some of the cells of the rayfc 

1 Journal and Transitions of tho Pharmaceutical Society ot Tsm d ow, vol UL, 
p 889. 



74 PROCEEDINGS OP THE BOTAL SOCIETY OP QUEENSLAND 

The oil-like substance apparently exudes from the wood to a 
slight extent after it is dressed, as small patches of it appear 
on the planed longitudinal faces ot the sample forwarded by 
Mr Lane-Poole The oil-like substance appeared in the sections 
of the wood as a brownish black deposit situated in the lumina 
of some of the fibres and in some ol the cells of the rays In 
transverse sections ot the wood the biownish black deposit in 
the fibres was disposed in small patches consisting of 25 or fewer 
cells, sometimes it was seen in isolated fibies In most cases 
the brownish black deposit dissolved in a solution of sodium 
hydi oxide 99 

At the request of Mr Lanc-Poole, wc commenced a chemical 
examination of the exudate on r°ceipt of samples, and a prolmnnaiy 
report submitted to him was published in the “Forest Resources,” p 109 

The report may be quoted heie — 

“The oil consists almost exclusively ot acid substances, 
molecular w< lght about 400 These appeal to hi liquids ot iodine 
absoiption values of about 2H0 The a< ids foim soaps with sodium 
hydroxide solution and are evidently of the nature of higher 
unsaturatod acids Th* 1 oil does not contain any glycendc or 
cxteis and is somewhat ot remarkable nature in being oxehuuvely 
acid in character Fuithei investigation will be continued along 
tho lines of isolation and ldentifu ation ol the individual acids 
(if more than on« is present as seems likely) 99 

Subsequent to this preliminary examination a moie detailed 
investigation was umltrtakeu, but the supplies of oil available proved 
Inadequate toi complete and definite eharacteiisation of the interesting 
acidic constituent of tht ml Efforts to obtain more oil had not been 
entirely abandoned when a paper J dealing with this same exudato 
appeared, the authors being A B Penfold and F R Moinson, 
Technological Must uni, Svdney, who, at the requrst of Mr Lane-Poole 
and with material supplied by him, examined the question of the 
economic importance of the exudat" 

lu view of this publication, Hnd as out results do not confirm the 
molfculai composition for the acidic constituent arnved at by these 
authors, it has been deemed advisable to publish our own conclusions 
as to its composition 

For the purpos° of facilitating description we propose the name 
“ pentaspadomc aud M for the principal constituent of the exudate, and 
as such it (with derivatives) will be referred to in this paper 

The exudate as submitted to us was almost black in colour, with 
a characteristic odour suggesting fish oil Its acidic character was at 
once apparent by formation of metallic salts and almost complete soapy 
solution in aqueous sodium hydroxide To the alcoholic solution feinc 
chloride imparted a violet colouration indicative of a phenolic group 

. .yx ll ■ ■■ ....... — - ■ 

1M Royal Bocwty, N S Wales, vol Ixn , 218 224 
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The following results of preliminary examination were recorded — 
due 1007 
1 5284 

Acid number, 122 
Saponification numbei, 127 
Iodine value (Wijs ^ hour), 190 
Acityl value, 130 
Ash lelt on ignition, 15% 

Loss on heating in steam ov»n for two hours, 2-4% 

For separation ot acidic or phenolic const it u nts from non-acid 
material, solution m dilute alcoholic sodium by dioxide solution was 
lesorted to The alcohol was expelled on tin wafer bafh, finally $n tacuo , 
and the resulting dry soaps exhaustn ( Lv extiaitcd with boilmg 
petroleum ether (This method was found to give better results than 
the use of aqueous sodium hydroxide as a km gent owing to the difficulties 
of extracting soap\ solutions with ether ) In this wh> about per cent 
of the original exudate was extracted bv the soL\ tt nt and constituted 
non-acid matenal Its small amount precluded examination, but it 
evidently contained a hydrocarbon which separated fiom alcoholic 
solution in cryhtals melting at 53° C and appeared from combustion 
results to possiss th* molecular composition C 2J H „ 

The residue of dry soaps from the petroleum ether extraction were 
dissolved m water and the solution acidified, iesultmg iu the separation 
of a dark-brown oil s.milar to the original exudate 

For this purified «\eid material the following const ants weic 
olwerved — 

du > 1 016 

n« 1 5280 
Aeul number, 137 
Acetyl value, 130 
Iodine value, 190 a 

Combustion Results — 

Found C — 7b 8 II — 0 5 
L<< tl H 14 0 # requires O — 77 1 II — 9 b ] 

Silver Sail — The silver salt, prepared by adding silver nitrate to 
the neutral solution ot the acid in alcohol, darkened rapidly on standing 
A residue of 22% of silver was left on ignition 

Lead Salt — The lead salt was precipitate trom tin neutral solution 
with lead acetate It was almost insoluble in etliei Evidently a basic 
salt, it contained 36 2% of lead 

* Owing to ltfc phenolic group the Iodine value* of tho free acid sera probably jo 
ex com of the true gratae 
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Barium Salt — The barium salt, prepared by adding barium chloride 
to the neutral solution, contained 16 per cent of banatn 

Jniotuble Bromides — Insoluble bromides separated from acetic acid 
solution on adding a alight excess of bromine The yield was 257 per 
cent of the original acid The percentage of bromine was determined 
as 46 2 

[C„H.,O i Br 4 requires 47 2% ] 

Attempted Esterification of the Acid — As the acid could not be 
distilled under diminished pleasure without decomposition, attempts 
were made to esterify it in the uaual way, but all attempts were 
unsuccessful, the onginal acid being recovered unchanged We regard 
this inability of the acid to undergo esterification in the usual way aa 
being due to stenc hindiance, and of important significance with regard 
to its structure 

Methylation of the And — The methyl ether of the methyl ester 
could, however, be r n adily piopared by using dimethvl sulphate and 
sodium hydroxide as methylating reagents, the phenolic group 4 under- 
going methylation at the same tune as the esterification of the carboxyl 
group The methyl ether ester as bo prepared proved to be very stable 
and distillable almost to the last drop, under diminished pressure, without 
decomposition, as a clear colourless liquid It was accordingly distilled 
completely at 5 mms pressure, for purposes of clarification and without 
any attempts at fractionation in order to record the constants of the 
complete sample, which were determined as follows — ‘ 

dim 8783 

n« 1 6018 

Iodine value, 160 

Boiling point range, 240-245° C at 5 mms pressure 

No optical lotation was obseived, pointing to the obsenc* of 
asymmetric carbons 

Combustion Results — 

Found 0 — 78 4 H — 9 8 

[C ia H„O g requites C — 77 8 II — 9 6 ] 

Methoxyl Determination — A determination of methoxyl groups by 
Zeisel ’s method gave the following result — 

1 9562 grammes gave 2 19 grammes Ag I 
This corresponds with two methoxyl groups, one of necessity present in 
tbe methyl ester group, the other as the methyl ether of the one phenolic 
group m the aeid 

4 Tbe presence of oae phenolic group was indicated by the acetyl value deter- 
mined in preliminary analysis the methoxyl group obtained oa metbylatlon usual ns 
uaehanged u most of tbe snbstanees described subsequently 
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Frochonotton of the Methyl Ester — In ordei to determme the 
homogeneity or otherwise of the ester, fi actional distillation at 5 muw 
pressure was resorted to The bulk of the oil boilul within a nanow 
temperature range 235-240° C A hmall lughet boiling fraction was, 
however, eliminated in this way, but the ester appealed undoubtedly 
to be largely one individual substance 

For the main fraction the following constants \w 10 detci mined — 

d»i 9754 
n” 1 5108 

Iodine xalue, 130 

Combustion Results — 

Found C — 78% H -» 9 7% 

Hydrolysis of the Methyl Ester — It quick!} became apparent that 
the methyl ester — we believe, owing to stun hindrance — was remaikablv 
resistant to hydrolysis, thereby offering a pmallel to the non-estenflcation 
of the acid by the usual methods nncl possibly accounting for the natural 
occurrence of the flee ncid It was found n i ossary to heat the ester 
with concentrated alioholic sodium liydioside solution ioi at least ten 
hours to complete hydiolysis The alkaline hqnoi so obtained was 
exhaustively extracted with cth i bctoie nullification This served to 
eliminate a small amount of neutral material possibly the methyl ether 
of a phenolic body (with no carboxyl group) whuh, w< bi licve, is piesent 
m the exudate to a small extent 

On acidification of the alkaline liquor an oih aeul separated, which 
m contrast to the ouginal aeul of the exudate could be readily distilled 
under diminished pressure (5 mins ) without decomposition 

The distilled acid — pentaspadonic acid imfh\l ethei — wat. n pile- 
yellow liquid at ordmaiy temperatiues, but solidified duting a cold 
night or if placed in the refrigerator The m< lting point was determined 
a B 15° C 

The following constants were determm n d — 
d 166 0972. 

ny 1 5200 

Boiling point, 252-255° C (5 nuns ) 

Acid number, 143 
Saponification number, 145 
Iodine value, 120. 

Combustion Results — 

Found C — 77*6 H — 9 8 
[C m H,, 0, requires C-77 4 H-97] 

Methojryl Determination — 

3728 gramme gave 2244 gramme Ag I 
corresponding to one methoxyl group 
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Silver Salt — The silver salt darkened rapidly on keeping The 
silver content was determined as 22 6%, corresponding to a molecular 
weight of 372 

Sodium Amalgam, acting in alcoholic solution, was found to have 
no reducing action on the acid 

Re-methylation of Pcntaspadomc And Vtfkyl Ether — For the 
subsequent experiments the methyl ester p re pa led by remethy lation of 
pentaspadomc acid methyl other was used Although it differed little 
in constants fioni tho^e previously desenbed for the methyl ester, its 
preparation from purified pentaspadomc acid methyl ether was deemed 
advisable, in order to obtain a methyl ester tree from any possible 
impurity not eliminated in the original meth\ lation, such as the methyl 
ether ot a phenol 

Crystalline Tctra Hydro Methyl Pentaspadonate Methyl Ether — 
In ordei to reduce the two unsaturated linkages and m the expectation 
of obtaining crystalline deiivHtivts, pure dry hydrogen was led into a 
constantly shaken solution of the methyl ester (23 grammes) m ether 
or methyl alcohol (100 <cs) containing in suspension 2 immune of 
platinum dioxide, an adaptation of the method of Vorhees and Adams * 
Saturation wn^ rapid and the passage of hydrogtn continued until the 
solution no longer decolourised bromine Th° platinum black was. 
removed by filtration, after a preliminary shaking with air, and sufficient 
of the solution evaporated to allow of cry stallmtion on cooling The 
yield of solid material was almost quantitative After several 
lecrystalljsations from alcohol the substance sppaiated m beautiful plates 
melting at 44° C 

Combustion Results — Numerous combustion results, carried out to 
accurately characterise the substance gave as a typical result — 

C — 77 0 II- 10 8 

|C 3 ,II 4fc O H mimics C"76 9 11 10 H] 

Methoxyl Determination — 

208 gramme gave 230 graimii ' r l 
indicating two methoxyl groups 

Molecular M eight Determination — This was determined by the- 
fleering point method, using benzene as solvent lhan of several 
determinations, 385 

Tctra Hydro Pcntaspadonu Acid — This was obtained as a by- 
product from the Zeisel determination of melhoxyl m the crystalline 
ister After rcmstallisation from alcohol it melted at 88° 0 The 
phenolic group, being now flee, reacted with f°rric chloride to give a 
violet colour similar that flora the original arid 

Tetra Hydro Pentaspadonic Acid Methyl Ether -- This was obtained 
by hydrolysis of the crystalline ester, a similar hmdiancc to hydrolysis. 

•Journal American Chemical Society, 1922, 44, 1297 
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to that noted above in the ease of the unsat united eater being shown 
The acid, after recrystallisation from alcohol, milted at 85° 0 

CenibmUon Remit * — Repeated analysis gave as a tjpical result — 

Pound C — 76 7 II — 10 7 

[C J4 H 40 O, requires C — 76 S H — 10 7 J 

Acid Number — The acid number was determined as 147 

Silver Salt — The silver salt, which did not darken like the silver 
salts of the unreduced acids, left on ignition a residue of 22 f)'/ r > of silver 

This agiees with an appioximate molecular weight of 375 

Oxidation of the Unsaturated Ester, Methyl Pentaspadonate Methyl 
Ether — Twenty-five grammes ihter dissolved in acetone weic treated 
gradually with finely sieved potassium permanganate (100 grammes) 

The acetone solution was allowed to boil during the oxidation, which 
was completed at the boiling point Separation of the precipitated 
manganese dioxide, containing the potassium salts of the acids produced, 
was followed by its repeated extinction with boiling water The aqueous 
extract, which gave good qualitative tests for oxalic acid, was 
concentrate to a small bulk and a( ldified with sulphuric acid A 
pronounced odour of lower fatty acid was noticed in the resulting 
liquor, and steam was accordingly passed m to remove volatile acids, 
the bulk of the acids being, however, not volatile The volatile acid 
was identified as hexoie and by the silver salt method 

(Pound Ag — 48 4, silver hexoate leqmrcs Ag 48 4 ) 

The non-volatile and, 6 isolated by ether extraction, showed no 
Undency to crystallise 

Methoxyl Detei mination — 

2054 gramme gave 1102 gramme Ag I 
coi responding to two methoxyl groups 

Silver Salt — The silver salt left on ignition a residue of 25 *)% 
of silver 

lC 17 H„0 B Ag requires 26 0% Ag ] 

Esterification of the Acid — Poi purposes of purification and in older 
to test its homogeneity, the and oxidation product was converted into 
methyl ester by refluxing with methyl alcohol and < oncentrated sulphuric 
acid for four hours The resulting methyl ester was fractionally distilled, 
but almost the whole was lollected at a constant boiling point (192 e C , 
5 mms ) aa a colourless liquid It was fully saturated and the high 
boiling point indicated a degree of complexity not far removed from 
the original unsaturatod ester from which it was derived It proved, 
howevei, to be the ester of a dibasic acid 

• The homogeneity of this aoid follows from that of its dimethyl ester devnbed 


later 
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Combustion Remits — 

Found C — 669 H — 8 1 

|C lt II t4 0, requires C — 67% II— 8*1% J 

Methozyl Determination — 

•1102 gramme gave 2372 gi amine Ag I 
indicating three m ethoxy 1 groups, two as ester groups 

Hydrolysis of the Dibasic Ester — This was effected by prolonged 
hydrolysis with sodium ethoxide solution duung several hours, a similar 
hindrance to hydrolysis to that previously noted being shown The 
resulting acid did not crystallise, but remained as a very viscous oil 
The sample obtained m this expmraent was apparently still contaminated 
with a small proportion of unhydrolvsed mono methyl acid ester as is 
indicated by th« stl\< r salt determination, the pmeiitage of silver being 
somewhat low 1 

Silver Salt — The silvei salt left on ignition a residue ot 36 3% 

g I C^IIjoOgAgj requires 42 5% ] 

The products obtained on ovulation of the unsaturated methyl est°r 
were, therefore, hexoie acid, oxalic acid, and the mono methyl ester 
of a dibasic acid in which the methyl ester group of the original 
unsaturated methyl ester remained unaffeettd duung tho oxidation, the 
free acid group being formed m the oxidation The retaining of the 
ester group ummpancd throughout the oxidation has an nnportant 
bearing on the constitutional problems involved, as it indicates that the 
carboxyl group of pentaspadomc acid is oithei directly attached to the 
nucleus or by means of a saturated side-chant Our choice of the 
methyl ester instead of the free acid (methyl pentAspadome acid) for 
oxidation purposes was made m order to test this aspect of the constitu- 
tional problem , an acetone solution ot permanganate being used in view 
of tho specific disruptive action ot this reagent at double linkages 

In this connection it may be mentioned that a saturated glycende 
such as tripalnutin -may be leeoveml unchanged tiom boiling acetono 
pel manganate, and the oxidation experiment described here is evidently 
a close parallel 

The attachment of the carboxyl group of pentaspadomc acid either 
directly to the nucleus or by means of a saturated side-chain is also 
indicated by the negative action of sodium amalgam on this acid In 
view of the production of oxalic acid on oxidation, any nnaaturated 
linkage present m this side-chain must have occupied the aft position 
with mpect to the carboxyl group, and such unsaturated acids are 
reduced by softtam amalgam. 

Discussion op the Results 

The results of the investigation recorded in the preceding work, 
although insufficient to admit of definite characterisation of the 

* The value obtained, 86 3 %, was much too close to that required for a 
aeid to admit of any doubt as to its nature 
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pentaspadomc acid, nevertheless are sufficiently complete to admit of 
reasonable conclusions being drawn We have no doubt that a more 
detailed examination along the linos indicated (which unfortunately 
could not be further continued owing to exhaustion of supplies) would 
lesult in complete eludication of the constitution of this intoi esting acid 
Wo have adopted the well-established procedure of plai mg most reliance 
on the analytical results obtained horn <rysta11iuc pioduets horn which 
our formula? ha\e been calculated as a basis, but it will nevirtheless 
be found that there is fair agreement with predicted results even with 
liquid products 

The difficult} of deciding between two homologous formula such as 
C^n^C), and C JO H 44 O a is very real when the molecular weights'* .ire 
high as in the present instance, but we put torwaid the view, as the 
lesult ot our investigation, that th<» exudate ot /’cn/asparfon motUyi 
consists tssentially of a mouohyduc monobasic acid with two unsaturated 
Linkages and ot molecular composition C iJ ll 34 () 1 The methyl ether ot 
the methyl ester produced on mc1h}Iation is of mohsmlar composition 
and the niouobasu acid (pmtaspadonic mid methyl ether) 
produced on hydrolysis is of molecular composition C Al IT i0 O l Resulting 
crystalline derivatives obtained by induction of the methyl ester and 
subsequent denvatives ate respectively — 

Tctrahydro prntaspadomc acid, C 2 ,ll a8 0n 

Tttiahydro pentaspadonic and methyl ethu, (\, 4 IJ 4l( 0,, 

Tetiahydro methyl pentaxpadonate methyl othei, 

These results ugiee with the hypothesis ot a bmrene nucleus 
{ although no simple identifiable benzene denvative has yet been isolated 
by ub) Attached to the benzene nucleus is the phenolic hydioxyl group, 
and in view of the dibasic acid produced m the oxidation described two 
additional sido-chama, one of which contains the carboxyl group and 
the other the two unsaturated linkages The difficulty ol estei lheation 
ot the carboxyl group and the analogous stabd.tv ot its methyl ester 
inquire a steric hindrance factor, and wv are, there lore, ot the opinion 
that the carboxyl group must be directly attached to the nucleus The 
other side-ihain, therefore, contains the whole ot the remaining sixteen 
caibon atoms, with two unsaturated linkages, mid this chain is no doubt 
1 "sponsible for the characteristic odour resembling hsh oil The steric 
hindrance factoi, noted in all the products described whether saturated 
or not, seems further to require that the thiee groups attached to tire 
nucleus occupy the 12 3 positions, but we have no othei confirmation 
of thw view, which is therefoie tentative Assuming therefore that 
the oxalic aeul produced in the oxidation is a primary and not a 

"Molecular weight determinations do not admit of an accuracy within 10% in 

such eases 
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secondary oxidation product, we are led to suggest the following structure 
for pentaspadonic acid — 



OH 

coon 

(Cir a ) T — CII — CH-CH 


CH - (CH,). - CH, 


The methylated derivative (the unsaturated methyl ester) would 
then have the structure — 



OC1I, 
GOOCH, 
(CH,) t - 


CII — CH - CII 


and the acid obtained on oxidation — 


C1I-(CH,), -CII, 



OC1I, 

COOCII, 

(CH,) 7 — COOH 


"We would imphasiho tli.it no finality is claimed tor this structure 
ol pentaspadouie acid, but it is hoped, if further supplies of material 
should bieouie available, to continue our work until a final decision 
can b» made 


Refer puce should be made to the results described by Pentold and 
Mornson (Inc cit ), in which a molecular composition C 24 II 10 0 4 is 
assigned to crude acid isolated from the exudate 

Ab thm formula ib based on analysis of crude mat°i ml, it can make 
little claim to accuracy and the suppositiou made bv these authors of 
the presence of two hydroxyl groups is equally erroneous Our results 
clearly indicate the presence of bnt one such group, and this seems also 
to be borne out by the acetyl valiiPH quoted in Penfold and Moinson’t 
paper 

With respect to the negative economic value of the exudate we are 
in agreement with the views of these authors Pentaspadouie at id may, 
however, possess some antiseptic valu° in view of its pheuolic group 
and similarity of structure to salicylic acid Of interest in this connec- 
tion is the use by Malayan natives of the exudate of Pentaipadon 
offictMltt mentioned m the introductory section of th a paper 

It may finally be obseived that the oil possesses little value as a 
drying oil, the methyl ester remaining practically unchanged for 
considerable periods on exposure to air 


The authors wish to lecord their thanks to Messrs White and 
Francis, of the Government Botanical Staff, for their contributions 
towards the botanical investigation! to Mr Lane-Poole, for his original 
supplies of the exudate , and to Mr A R Penfold, Technological Museum, 
Sydney, who generously placed his residual supply of exudate at our 
disposal 
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Some Experiments on the Treatment of Tick-infested 
Cattle with Arsenical Dipping Fluids. 

By John Lsao, Government Veterinary Surgeon, 

and J L Foban, Chemist, Dept of Agriculture, Townsville 

(Communtcated by Mr F A Perktna, B 3c Agr , to the Royal Society 
of Queensland, 24th June, 1929 ) 

INTRODUCTORY 

The experiments and observations recorded in this paper deal with 
the use of solutions of sodium araemte m the treatment of tick-infested 
cattle under field conditions, the fluids being applied by unmcning the 
animals in a dipping vat containing the solution under test The efficacy 
of any particular line of treatment was determined by collecting all 
female adult ticks reaching maturity subsequent to treatment, testing 
these adults for viability by segregating them and determining their 
ability to oviposit fertile eggs, and comparing these adults both m 
number and quality with adults obtained from control cattle not subjected 
to treatment 

A uoid is pei haps necessity as to the circumstances under which the 
work was carried ont The dipping vat, an ordinary concrete one 
containing about 2,200 gallons when full, and having associated with it 
the usual holding yard, crush, and draiuiug pen, was centrally situated 
in regard to a small group of well-fenced paddocks This group of 
paddoiks, protected partly by the high banks of a tidal river on two 
sides, by a double line of fencing on a third side, and almost wholly 
enclosed on the fourth side by cultivation paddocks, had been free of 
ticks for several years prior to the commencement of our experiments. 
Its situation was ideal for the conduct of the work in hand 

Into thu area we introduced, from a remote area outside, many 
naturally infested cattle carrying large numbers of parasites in all 
stages of development, and although as the work proceeded we found 
that some paddocks became infested — particularly those paddpdts used 
lor cattle undergoing a course of two dippings, and wherp^thcre was 
• no attempt to collect ticks reaching maturity between treatments — it 
«as always found possible to dose these down and use other clean 
paddocks, and so carry the work forward ' 
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All treated cattle were allowed grazing under natural conditions 
after any particular line of treatment, being crush-inspected at least once 
daily, or more often if thought necessary, and all female adults as 
they reached maturity were collected We belie\e that the methods 
adopted by us welt such ns to prevent anv female adult from reaching 
a state ot repletion on au> of the treated cattle, and leaving the host 
without being caught at one or othei of the examinations which were 
continued until one could be absolutely certain that the animals were 
quite tree of paiasites 

Control cattle weie stalled This was necessary to pievent pastuie 
contamination, as it was utteily impossible to collect 100 per cent of 
adults reaching matunty on these animals These adults were set aside 
m large containers and many millions of laivas pioduced When due 
allowance was made for ticks destroyed or damaged duung removal, the 
nuinkei oi these adults which proved to be ordinaiv viable ticks can 
be set down as appioximatel) 100 per cent Control cattle were usually 
clean by the twenty-eighth day after stalling 

Artificial!) infested cattle were neu*ssai> in some experiments, but 
otherwise the work was performed with naturally infested animals, 
and it will be noted in mam cases that an attempt ha& been made to 
classify these annual* — ecrtamly a difficult proposition — according to 
typeol infestation, the teims “veiy hiavy,” “heavy/' “moderate/’ and 
4 Might” being used Such terms aie only relative, but when the controls 
are examined they comev some id<a as to the numbei of paiasitts 
earned by anv particulai animal 

The w hole of the work was conducted m a manner strictly m 
accordance with the ordinal) methods ot field piacticc 


EXPERIMENT I— TO DETERMINE THE EFFECT OF TREAT- 
MENT ON THE TICK AT DIFFERENT PERIODS OF ITS 
PARASITIC LIFE 

In Older to interpret the results of this expeument correctly, it la 
necessary to have a clear idea of the main features concerning the 
parasitic life of the tick 

When cattle arc artificially infected, it is found that the larval 
ticks engorge iftpidly dunng the first fout days, and by the fifth day 
are replete, and have reached a stage just prior to moulting Odd 
nymphs appear on the sixth day, but are usually not present m any 
frfkt number until the seventh day. 
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The transition period from larvc to nymphs ia short, usually occupy- 
ing about 48 hours On many animals nymphs only are present on 
the ninth ds> During the following three days the nymphs engorge 
rapidly, and young adultB may appear on the thirteenth day Many 
animals show a considerable number of young adult* by the fourteenth 
day 

The moulting of the nymphs is a process which is spread ovei several 
days Thus, although young adults appear on many animals by the 
fourteenth day , nymphs can still be found, and sometimes in considerable 
numbers, up to the seventeenth day On the eighteenth day, although 
nymphs are uncommon as a rule, they can occasionally be seen, and odd 
ones may be found up to the twentieth day 

The period of parasitism of the female adult is at least six days and 
usually sewn to nine days 

The above conclusions have been arrived at aftei a series of observe 
tions earned out during 1926 and 1927 by one of us ( J L ), and they 
correspond faiily closely to the parasitic life history of the American 
cattle tick as lprorded by Gray bill and others 

In November, 1927, fifteen young cattle, ranging from one to three 
years of age, and all of which had been subject to moderately heavy 
natural infestation over a consideiable penod of their lives, were 
selected, cleansed of ticks, and then allowed glazing under cucumstanceK 
which precluded any possibility of natural infestation 

Several weeks afterwards, when their skins had cleaned up and 
the cattle had improved considerably in condition, they were heavily 
infested with larval ticks raised artificially in the laboratory Each 
animal received several thousand larvae After infestation the animals 
were again allowed to giaze naturally, and periodic “crush” inspections 
showed the tieka to be developing in a perfectly normal manner 
Hundred* could be counted on most animals 


The dipping fluid used contained 8 lb arsenic (As/),), 4 lb caustic 
soda, 1} gallon Stockholm tar, and 2 lb haid soap per 400 gallons 

The cattle were divided into groups, and dipped once at \enou* 


periods aa ahown below 

— 

Condition of Ticks 

Group 1 — 6th day 

7 animal* 

Tn engorged larval state 

Group 2 — 10th day 

3 animals 

In young nymph*! state 

Group 3 — 14th day 

2 animals 

Mostly in engorged nymphal state 
some young adults present 

Group 4 — 17th day 

2 animals 

Mostly in young adult state , m 
few engorged nymphs 

Group 5 —10th day 

2 animals 

In adult state, some m latter 
half of parasitic adult stage 

Group 6 — Slat day 

a 

2 animals 

Mostly in last half of paraaitio 
adult stage , some younger 


adult* also present 

* 

One anunal was retained aa a control 
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It should be added here that, as many female ticks were rapidly 
approaching maturity, the animals which were to be dipped on the 
twenty -first day as well as the control were removed from paslute at 
the end of the nineteenth day to pi event pasture contamination Simi- 
larly, those cattle dipped on the nineteenth day were also removed from 
pasture directly after being dipped All five cattle were placed in 
stalls and fed artificially during the rest of tho experiment 

After treatment all cattle were subject to close and frequently 
repeated inspection, and as female adults became engoigid they were 
removed just pnor to natural detachment, segregated in the laboratory, 
and their subsequent history followed Where female ticks were engorg- 
ing in large numbers, as happened in the cast 1 of some of the stalled 
cattle, it was only natural that a tew should be lost in the bedding during 
the night, but the number obtained was sufficient to wan ant our 
conclusions * 

In the case of one animal (No 282) dipped on the twenty-first <'ay, 
many females wei e obviously within a few hours of complete engoigemcnt 
at the time of treatment, and some of them had actually reached this 
stage Probably a few females had dropped from the animal irto the 
bedding during the pievious 24 hours 

The results are set out m the following table (Table Ia) In reading 
this table it will be noted that we have kept separate each daily (24-hour) 
batch of engorged females and have calculated the number which ovi- 
posited, numbei of eggs, Ac Females which fail to .oviposit can easily 
bo distinguished, and are removed as they die from the containers 
From the mass of eggs pioduced an average is made as to the number 
aupplied by each female, usually by weighing the egg mass and calculating 
on the basis of 25,000 eggs to the gram The mass of eggs u» then supplied 
with moisture, and if hatching takes place a lough estimate as to the 
percentage of fertttkeggs is made from a macroscopic appearance of 
the mass This mewhd is one which is adopted throughout this paper, 
and although it does not give the total number of female survivors 
which ovipobit fertile eggs, because many females which oviposit fail 
to produce fertile eggs, it docs give a rough estimate of the actual 
number of larv® produced from the surviving ticks from different 
animals 
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Tabu Ia 

Tam ixowuro m Kmwr or a Sxwow 0iwwo oh Tiokb in Vakods Stacks 

or DlVBtOPHRKt 

8 lb anenu. (A*,0,), 11 gallon Ur, 2 lb hard map, rauattr aod* q ■ per 400 gallone 

of solution 

November* 1017 


I n Jtjjl -•'* 

* ||| *J| || 



890 Controf 


Total engorged fe 


Total engorged fe 
• males. 8 

Total engorged fe 
malee ovipositing, 7 


Total engorged fe- 

males. t 

•Total engorged fe 

males ovipositing, 1 


Total engorged, 1 
Total ovipositing. 1 


Total engorged fe- 

males, 15 

•Total engorged fe 

males ovipositing, 
12 


Total cngoiged fe 
males. 1,077 


Total engorged fe 
males ovipositing; 
0J0 


removjed, 800, approximately 
r cent viable 


* The actual immersion or dipping of the animals was carried out at the end of 
the O w n s Jour hour penod ro prau n ting the sixth dsy, tenth day, to 

. We consider the following observations are worth recording . — 

•la the ease of those cattle dipped on the sixth day, a few ticks 
(fcbopi' m damn altogether) continued to develop, and some actually 
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reached the young adult Btage They did not appear to be capable of 
developing further and were all dead before the twenty-seventh day. 

On those cattle dipped on the fourteenth day, many nymphs moulted 
after dipping (about 200 altogether), and lealtached A tew partly 
engorged, but except for those recorded as having reached a stage of 
repletion the remainder died before reaching complete maturity The 
animals were all clean on and after the thirty-fifth day 

On a second occasion duimg the mouth of April, when the dipping 
vat was charged with a well-known proprietary solution at the rate of 
8 lb arsenic (as AsjO,) per 400 gallons, together with certain emulsifying 
bodies, the experiment was repeated 

Three animals were dipped on the sixth day, three on tin tenth day, 
three on the fourteenth day, two on the seventeenth day, two on the 
nineteenth day, and two on the twenty-fust day after infestation The 
results are summarised as follows — 

Group I — Three animals dipped sixth day after infestation No 
ticks reached matunty 

Group II — Three animals dipped tenth day aftei infestation One 
animal yielded no ticks, a second animal yielded an engorged female on 
the twe nty third day after infestation, which tick oviposited approxi- 
mately 900 eggs, of which 40 per cent hatched The thud animal yielded 
two female ticks on the thirty-second day after infestation, which ticks 
oviposited an avc rage of 600 eggs each, of which 75 per cent hatched 

Group III — Three animals dipped fourteenth day aftei infestation. 
Two animals yielded no ticks while the third yielded five (on the twenty- 
fourth and twenty -fifth days) Of this number one tick failed to oviposit, 
while the other four oviposited an average of 800 eggs each, of which 
60 per cent hatched 

Gronp IV — Two animals dipped seventeenth day One animal 
yielded three ticks, two failing to oviposit, the othei ovipositing approxi- 
mately 1,200 eggs, which proved non-fertile The other animal yielded 
one tick on the twenty-fourth day, which tick oviposited approximately 
1,200 egga, of which 80 per cent weie fertile 

Group V — Two animals dipped nineteenth day One animal yielded 
403 engorged females (twenty-first and twenty-fifth days) of w’hich 328 
oviposited an average of 2,000 eggs, the remaining ticks failing to ovi- 
posit , 50 per cent of the eggs proved fertile The other animal yielded 
136 engorged females, of which 60 oviposited an avetage of 2000 cggB, 
40 per cent of eggs proving fertile 

Group VI — Two animals dipped twenty-first Jay. One animal 
yielded 193 engorged females, 184 of which oviposited an average of 
1,600 eggs, 20 per eent of eggs proving fertile The other animal yielded 
3|fi engorged fern >les, of which 120 oviposited an average of 1,200 eggs, 
20 per cent of eggs proving fertile 
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The controls yielded 914 and 298 engorged females respectively, 
100 per cent of which were normal viable ticks 

In order to obtain further evidence on the same point, we treated 
two naturally infested animals (Nos 31b and 317) carrying ticks in all 
stages of development as shown m the Table below After treatment 
these two animals with the controls were examined for maturing femalw, 
which were set aside for further observation The results are shown 
in Table Jb — 

Table Ib 


Dip contained 8 lb ammo, 1 J gallon Stockholm tar, 2 Ib liard soap per 400 

gallons 

November, 1027 


Day after 
Dipping 

Number 

1 of Tk-ka 
| removal 

1 Number 
Oviposit* 
tog 

i 

Avenge 
NUJDPfT 
ot Biggs 

A\ trage 

, Hatching 

longevity 
of Larvae 
(U*y») 

Krmarks 


i 

m 


1 l 

No 118 

! 


1st 

26 


1,400 

20 

77 

Amra&ls examined daily up 

2nd 

22 

1 

1,000 

l 40 

36 

to twenty eighth day 

3rd 


1 91 

100 

i Nil 


after treatment 

17th 

- K~H 

l 

400 

I Nil 



19th 

H 

2 


80 

66 






No 317 



1st 

86 

48 

1,000 

Nil 


No engorged ticks found 

2nd 

14 

10 

1,300 

60 

73 

after fourth day 

3rd 

4 

Nil 





4th 

6 

2 

400 

80 

70 


_ _ 





1 



_ _ 


Controls — 

|Jo 510 3 m^ engorsed * ema ^ ***noveJ , approximately 100 per cent via bio 


Discussion 

Examining the first two experiments together, we note the 
following — 

No ticks reached maturity on any of the cattle carrying ticks six 
days old Odd ticks reached maturity on the cattle dipped on the tenth 
day Some of these tuks produced viable eggs From the hve cattle 
dipped on the fourteenth day, a small number of mature ticks was 
again obtained, some of these also ovipositing viable eggs Similarly, 
the cattle dipped on the seventeenth day produced but few mature 
females 

On the nineteenth day and after, however, the number of suivivors 
is liable to be markedly increased With the dipping fluid containing 
Stockholm tar and soap as adjuvants, there weic not so many survivors 
as when the cattle carrying ticks of the same age were dipped m the pro- 
prietary mixture, but we are not prepared to say that this indicates any 
great difference in the “tickicide” value of the medicaments concerned 
It has been noted that, when a number of cattle are artificially infested, 
with some individual animals the parasitic period of the tick is apparently 
slightly sorter on the average than with other cattle, thus the first 
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engorged females appear on some during the twentieth day, whilst others 
do not give rise to similar female ticks until the twenty-second day or 
even later This variation may account for the apparent difference 
between the cattle dipped in the two medicaments on the nineteenth 
day, because it appears to be somewhere about this time, 1 c , the nine- 
teenth day, when the female adult has completed about three or four 
days of parasitism, or is shout halfway through the parasitic adult 
penod, that its resistance to treatment with arsenical fluids increases 

All the four cattle dipped on the twenty-firtt day yielded large 
numbers of engorged females, and although the mortality amongst these 
was high, there still remained a large number of females which oviposited 
viable eggs m considerable quantities The laivte arising from some of 
these eggs when tested for longevity lived tor many weeks, and presented 
no difference from larva* raised from normal females 

Seeing that the female adult tick spends at least six days* and 
usually seven to eight attached lo its host, its period of resistance 
corresponds to approximately the last half of parasitic adult life 

Cohen 8 , in a series of observations on naturally infested cattle 
sprayed and dipped in vanous strengths of arsenical dipping fluids, 
drew the coiuluaion amongst others that the survmng females mostly 
represented ticks which were m the pre-adult stage at the time of 
treatment He advanced the suggestion that the engorged nymph just 
prior to moulting was protected by the skin of the old moult, or, in other 
words, was doubly protected by the two integuments 

This observe! apparently did not examine his experimental cattle 
for a longei period than hve days after tieatment, during which period 
no female m the pre-adult stage at the time ot treatment could possibly 
reach maturity It appears, too, that none of tho surviving females were 
tested in regard to their ability to oviposit fertile eggs 

The weight of evidence, wo think, is entirely opposed to such an 
hypothesis In the hrst place those cattle treated on the fourteenth and 
seventeenth days — particulaily those treated on the fourteenth — carried 
numbers of ticks in a stage ]ust prior to moulting, yet only odd ticks 
reached maturity on these animals Examination showed that within 
forty-eight hours th$*e nymphs, as well as the young recently hatched 
adults, 'Store mostly dead and commencing to shnvel up while still 
attached to the host 

Secondly, if this theory regarding the greater resistance of the 
tick during or ]ust prior to the second moult were correct, then, when 
naturally infested cattle carry mg ticks tn oil stages are treated with 
standard arsenical dipping fluids — seeing that the average female 
occupies seven to nine days of parasitism, and there is no reason to 
believe that this period is shortened by the application of arsenical 
dipping fluids — there should be a greater number of females reaching 

* Thu period has been determined by one of u (J L ) after observations mf* 
>? some thousands of tick* 
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maturity during the second week after treatment than during the flret 
week, for it will be during the second week that such resistant ticks 
ultimately reach maturity 

If we refer to Table Ib we find that this does not happen, but that 
the great majority of survivoi s capable of producing fertile eggs not 
only reach maturity during the first week, but during the first half of 
that week or the- three or four days immediately following treatment 
'Field evidence therefore supports the view we have expressed 

It has been clearly shown that if artificially infested cattle are 
treated at a time when the whole of the nymphs have moulted (nine- 
teenth and twenty-first day after intestation) , and when large numbers 
of females ,are within two or thiee days of reaching maturity, the 
number of survivors from such animals capable of producing fertile 
eggs is considerably gn a ter than when similarly infested animals arc 
treated when the parasites are in an earlier stage of development (sixth, 
tenth, fourteenth, and seventeenth days) 

Although we speak of the tick os being in a resistant stage during 
the last three or four da\s of parasitic life, the term la only used In a 
comparative sense That the vast majority of ticka, even up to nearly 
100 per cent, in all stages of parasitism may be occasionally destroyed 
by a single application of a medicament containing much less arsenic 
than the standard dip, will be Hhown later on in this paper 

Conclusion — The female adult tick, paiticulaily during the last two 
to four days of parasitic life, or what lorroaponds to the last half of 
parasitic adult life, is much more resistant to tieatment with arsenical 
dipping fluids than at any previous period of parasitism 

EXPERIMENT IT— TO DETERMINE THE EFFECT OF TREAT- 
MENT IN PREVENTING INFESTATION WITn LARVAL 

TICKS 

The eighteen animals used in the first part of this experiment had 
previously been naturally infested with ticks ovet a prolonged period 
They were cleansed of the parasites and placed m a tlean paddock foi 
approximately three weeks, dunng which time they improved somewhat 
in condition 

The medicament used contained 7 lb arsenic (as As i O a ) pei 400 
gallons, 1$ gallon tar, 2 Ib hard soap, caustic soda qs The experiment 
was earned out in December 

After dipping the cattle were divided into nine groups of two each 
Eight groups were infested aa follows* — One each at the end of the third, 
sixth, twelfth, eighteenth, twenty-fourth, forty-eighth, and seventy-second 
hour after dipping The two animals m the control group yielded 279 
and 284 engorged females respectively No ticks reached engorgement 
on any of the dipped cattle, except in the case of one animal infeated 
seven ty-two hours after dipping Thu animal produced three female 
adult ticks, all of which oviposited, yielding an average of 2,000 eggs, 
gt which OOjpCY cent proved fertile. 
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A second experiment wait earned out m January, the medicament 
or, thiH occasion varying somewhat from the above experiment in that 
it contained 6 lb aisenic (as As O,) per 400 gallons, double the quantity 
of emulsion, however, was added to the dipping solution — ie, 3 gallons 
tai, 4 lb hard soap, &c Fifteen animals were used, of which two 
constituted controls and \ielded fourteen and twenty engorged female 
adults respectively Of the remaining thirteen which were dipped, two 
were infested at the twenty iourth hour, three al the forty-eighth hour, 
three at the seventy-second hour, two at the ninety-sixth hour, and three 
at the one hundred and twentuth hour following treatment 

Of the thiee animals treated at the forty eighth hour, one yielded 
two female adults, both of which o\iposited approximately^ 1,000 eggs, 
80 per cent ot the lesultant mass of eggs proving fertile Of the three 
cattle infested at the seventv-smmd hour one yielded no adults, the 
second yielded fi\e, all of which oviposited, yielding an average of 1,500 
eggs, with a 70 per cent tcrtihty of the mass of eggs produced, while 
the othei animal produced one adult which oviposited approximately 
1,000 eggs, with a 75 per cent fertility None of the other animals 
yielded adult female ticks 

We are not able to give any explanation as to why so few ticks 
reached roaturit\ on the controls 

The obsei \ation was repeated for a third time in May, the dipping 
solution on this occasion containing 6 lb arsenic (as ASjOJ per 400 
gallons, 1 } gallon tar, &c , eleven animals beiug used, of which one served 
as a eontiol and Melded 4,625 engorged female tuks After dipping, the 
ten animals were divided into gioups and infested at the twenty-fourth 
hour (thiee animals), foity-eighth hour (two an muds), seventy-second 
hour (two animals), and ninety-sixth hour (three animals) 

No ticks reat bed maturity ou the cattle infested at the twent> -fourth 
hour 

One animal infested at the torty-eighth hour yielded one female, 
ovipositing appioximately 800 eggs, of which 90 per cent proved fertile 
Of the two animals infested at the seventy-second hour, one yielded 
five ticks which o\iposite<l an aveiage of 800 eggs each, 90 per cent of 
the resultant egg mass proving teitile, while the othei yielded one tick 
which oviposited approximately 200 eggs, of which 75 per cent hatched 
Of the three animals treated at the ninety-sixth hour, all yielded 
fertile ticks One yielded 100 adults, nmety-M»\en of which oviposited 
an average of l,h00 eggs, with a fertility of 90 per cent , the second 
yielded eleven adults, six ovipositing an a\ erage of 600 eggs, with a 90 
per cent fertility, while th^ third yielded four adults, one of which 
oviposited 1,500 eggs, with a 75 per cent fertility 

i 

Discussion 

Tha experiment shows that cattle can be infested with larval titles 
forty-eight hours after treatment in dipping solutions containing con- 
siderable quantities of arsenic, together with an emulsion of tar and 
soap 
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> Although no larval ticks developed on those eattle infested up to 
the forty-eighth hour m the first experiment, m the second experiment, 
when the amount of emulsion was doubled, one animal infested at the 
forty-eighth hour eventually pi oduced two mature viable female ticks 

Tn the thud experiment the cattle infested at the twenty fouith 
hour again lemaincd clean of parasites, whilst some of thov infested 
at the forty-eighth horn or later produced matui e adults capable of 
ovipositing fertile eggs 

Conclusion — Up to the twenty-fourth hour after treatment in solu- 
tions of arsenic of a strength approximating that of the standard dip 
(8 lb As,O a per 400 gallons), and containing considerable ipiantities of 
emulsion of tar and soap, cattle remain immune to infestation wuth laival 
ticks At the toity-eighth hour or later infestation is liable to occm * 

EXPERIMENT Til —TO DETERMINE WHETHER ANY 

BENEFICIAL EFFECT IS PRODUCED ON THE TICK 

BY PERMITTING CATTLE TO ENTER WATER SOON 

AFTER TREATMENT 

After eonsideiable held experience in the treatment of tick infested 
cattle with arsenical dipping fluids, we have been led to fonn the conclu- 
sion that, if recently tieated (attle me allowed to enter water, the effect 
of the tieutment (as might naturally be expected) is seriously interfered 
with We have noticed that during the months of .Tanuaiv, February, 
and Mai eh in North Queensland many < attic have a habit of standing for 
long hours during the dav almost wholly immeised in watt r They do 
this aN a rule to avoid the attacks of luting flies 

Travelling < attle which are dipped at various points on the main 
stock routes in Queensland, when such eattle are being moved fiorn 
tick-infested to (.lean countrj, are usually yarded ourmght and dipped 
the following morning As the dips me frequently built on the banks 
of lagoons or wheie there is a eonsideiable quantity of suifaee water, 
it not infrequently happens that tieated cattle, soon after being released 
from the draining pens, proceed to the dunking water and enter it if 
permitted An expeument was then foie designed to test the effeet of 
permitting eattle to enter water alter having leeeutly been tieated 

Seventeen head of cattle were used, fifteen being tieated twite with 
a five-day interval in a fluid containing 7 lb aisenic (As/),), 3 gallons 
Stockholm tar, 4 lb haid soap, caustic soda qs per 400 gallons Ten 
animals were allowed to enter water witbm a few minutes alter each 
treatment and lemamed therein tor one houi , the other five animals were 
precluded from doing so Two untreated beasts acted as controls After 
treatment all the cattle w r eic placed nnder circumstances which prevented 
natural infestation, were allowod grazing, and examinations continued 
for a month after removal from tick-in tested pastuie 

No record waa kept of ticks reaching maturity between the two 
dippings The observation was earned out m March, 1928 ‘The results 
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are set out m the following table (Table III ) — 

Tabu 117 

To saow tsb Emeu or Pa uotithq Rbcbktlt Tbsatsd Cinu to Enikb Wa 
Dipping fluid 7 lb, annur, 3 gala tar, 4 lb bard aoap, caustic soda q a par 

400 gallons 
March, 1988 


a 



III 

ii!l 

li 

* 

fit 

4tfcM 

a 


Bmati 

442 

Moderate 



r 

231 

207 

1,500 

78 

24 

* 

443 

Heavy 




91 

76 

2,000 

60 

22 


444 

Moderate 




44 

33 

1,600 

76 

* * 

Entered water 

443 

Moderate 




110 

92 

1,800 

76 

41 

and remained 

444 

Heavy 




sHT 

40 

1,200 

^ETil 

77 

► therein for 

447 

Moderate 




IMaT: 

66 

2,000 

78 

47 

one hour after 

446 

Moderate 





119 

1,500 

60 

58 

each treat- 

449 

Light 



cO days < 


Bat* 

160 

1,500 

75 

73 

ment 

430 

Moderate 





87 

2,000 

90 

63 


461 

i 

Heavy 




MZL 

222 

i 

1,200 

75 

67 

wt 

*423 

Moderate 




4 

2 

1,000 

20 

47 

h 

426 

Heavy 




Nil 

• 




[ 

427 

Moderate 




Nil 





•■Did not enter 

423 

Heavy 




Nil 





water after 

429 

Heavy 


1 


1 

Nil 




J treatment 

440 

441 

Moderate 

Moderate 


F Control* J 


8,177 

6,408 

Approximately 100 per cent viable 


• Those animals (Nos 480 429, 440, 441) also appear in Table VII* All the 
annuals shown in Table Vila as well as the above belonged to the same lot of cattle 
i e , they had all been exposed to natural infestation over a similar period of time, in 
the same paddock, and removed on the same day One group of controls only waa 
therefore nercssary Collection of tain commented immediately after the second 
treatment 

Ul'sOUSMON 

Theic js no difficulty in di awing conclusions Irom the above experi- 
ment The dipping fluid killed an enormous number of ticks on all 
animals, and actually only quite a small percentage of the paiaaiten 
escaped destruction (compare with controls) but the difference between 
the two groups is quite distinct and marked 

It might be < onsideml that, by allowing the animals to remain in 
the water for an hour partly or almost totally linnieised, one » produc- 
ing a condition of affairs not aeon under natural conditions, but this is 
not bo We have observed cattle enter water in the fly season and 
remain therein during the whole of the hours of daylight, only coming 
out to graze after sunset 

The watei into which the cattle in the above experiment were driven 
was not of sufficient depth to totally immerse the annuals, as it was only 
3 ft 6 in to 4 ft deep With most of the animals the water came up to 
approximately the level of the shoulder joint It was noticeable that 
practically the whole of the survivors were removed from those portions 
of the body which were immersed, while on the upper or exposed portions 
the ticks were almost wholly destroyed 
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Conchmon — Permitting eattle to enter water immediately after 
dipping and remaining therein for considerable periods seriously inter- 
feres with the efficacy of the treatment 

EXPERIMENT IV— TO DETERMINE THE EFFECT OF RAIN- 
FALL ON RECENTLY TREATED CATTLE 

The dipping fluid used m this experiment contained 8 1b arseme 
(as As/),), H gallon Stockholm tar 2 lb hard soap, caustic soda qs 
per 400 gallons of solution 

Eighteen head of cattle which had been exposed to heavily infested 
pasture for a month were removed on the 24th November, 1927, and 
seventeen dipped m the ordinary manner 

After treatment, sixteen were divided into groups of two < ach, and 
gently sprayed for ten minutCh from a half-inch hose, the spr.iy being 
made to simulate as nearly as possible a light shower of rain both in 
volume and the angle at which it was directed on to the body of the 
animal The interval allowed between dipping and spraying with water 
is shown m the following table 

After spraying, the cattle were allowed to graze undo natural 
conditions, and were periodically crush-inspected, so that female ticks 
wi re collected and placed aside for further observation 

The results are set out in the following table (Table IVa ) — 


Table IVa 
N ovember 


No of 

Tyro of 
fnfostatton 

s 

I 

I 

a 

i— 

| N amber af Ki rtllo Ticks amoved 

Animal 

| and Spraying 

i 

1st Wak 

2nd Week 

Srd Week 

4th Week 

i 

320 

321 

Heavy \ 

Light / 

Moderate \ 

Light / 

i 

' i hour 

17 

24 

8 

Nil 

322 

323 

1 hour 

78 

BO 

10 

Nil 

324 

123 

Heavy V 

Moderate / 

2 hours 

72 

12 

1 

Nil 

320 ; 
327 

Moderate V 
Heavy f 

3 hours 

72 

16 

10 

Nil 

323 

320 

Light \ 

Moderate / 

6 hours 

77 

7 

J 

Nil 

330 

331 

332 

333 

Moderate 
Very heavy 
Light \ 

ijght / 

^ 12 hours 

18 hours 

84 

Nil 

24 

1 

1 

12 | 

Nil 

1 

Nil 

334 

313 

Light \ 

Heavy / 

24 hours 

2 

3 

4 

Nil 

336 

1 Dipped only 

27 

Nil 

Nil 

Nil 

337 

i Not dipped or sprayed 

667 

190 

06 | 

35 


The evidence from the above table shows in the first place that the 
mortality among all ticks on all treated cattle was high, this being 
obvious from the number of ticks obtained from the untreated control 
The BTitmulg sprayed on the eighteenth and twenty-fourth hours after 
treatjment Actually showed a higher mortality amongst the parasites than 
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the dipped control It was obvious that with these two groups at least 
the spraying produced no beneficial effect, and the arsenical solution 
had already worked its effect before the sptay was applied 

With all the other groups however — that is, those sprayed up to 
the twelfth hour — a considci able number of tickb appeared to be 
benefited During the first week nearly all the survivors came off within 
the first two or three days following treatment, after which there was a 
short period covering the second half of the week when few ticks were 
removed During this period, however, a number of ticks — mostly half- 
grown adults — which had been previously showing little signs of life, 
began to increase m si7e and show evidence of recovery Many of these 
reached a state of repletion during the second week following treatment 
The larger number of ticks reaching matuiity during the second and 
third week following treatment was evidently due to the benefit nil 
effect of the spray 

We related the experiment with certain modifications ill May, 
using thnty animals, including two controls The results aie set out in 
the following table (Table IVb ) — 


Table IVb 


Anerno (A»,O g ) 0 6 lb , 8t« kholm tar 1| gal , hard soap 2 lb , caustic soda q s 

per 400 gallon* 

May 


Mo of 
Antanal 

Type of 
Infn&tion 

Interval between Dipping 
and Spraying 

1 Number of Fertile Tick* Emaovcd 

Ut Week 

2nd Week 

M Week 

4th Week 

511 

Heavy 1 






512 

Moderate 

► Dipped but not sprayed 

453 

6 

Nil 

Nil 

013 

Heavy 





014 

Heavy 






on 

Light | 






516 

Light 

► Sprayed ininae l*at»ly 

67 

218 

66 

16 

017 

Heavy 

after flipping 





016 

Light 





027 

Light 1 






028 

Heavy 

■* 1 hour 

141 

49 

24 

9 

029 

Light 






530 

Moderate 






031 

Heavy ] 






032 

Light 

- 2 hours 

180 

33 

30 

6 

033 

Heavy 






634 

Light 






030 

Heavy | 






036 


1 3 hours 

i' 

60 

23 

32 

5 

037 






038 

Moderates J 






523 



t 




024 

Heavy 

1 i hours 

451 

46 

30 

14 

025 

Moderate 





026 

Moderate 






019 

Light ] 






520 

Light 

5 hours 

Nil 

11 

2 

9 

021 

Moderate I 





522 







539 

540 

Moderate / 

Controls 

3,697 

3,333 

2,696 

593 
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Discussion 

The results from the second experiment largely confirm those 
obtained from the first They show firstly a high mortality among all 
tides which had passed through the dipping solutions With the four 
cattle which were dipped only (and not ftprayed) nearly all the survivota 
were removed during the first four days after treatment, thus confirming 
the result of Experiment No I , which indicated the resistance of the 
female adult tiek during the last tour or five days of parasitic lile 
With all othei groups, too, it was noted that nearly all the survivors 
collected during the •first week came off during the first two or three 
days after treatment 

With all groups sprayed with water there was a tendency for a 
number of ticks to reach maturity during the Becond, third, and iourth 
weeks aftei treatment, which ticks would have apparently l»een destroyed 
had not the spraying been earned out In some cases the number was 
actually higher than the number obtained during the first week 

When the two experiments are taken together, we think the follow- 
ing conclusions can be drawn — 

Conclusions — 

1 Even when cattle are treated when a shower is actually falling, 
the tick mortality still remains high 

2 Up to the twelfth houi after treatment Light Bhowi rs may benefit 
the tick, but only to a slight extent 

3 Light showery weather would not senously interfere with the 
efficacy of the treatment 

EXPERIMENT V— TO DETERMINE THE EFFECT OF 

INCREASING THE LENGTH OF THE DIPPING VAT (OR 

CAUSING THE ANIMALS TO REMAIN IMMERSED IN THE 

DIPPING FLUID FOR A LONGER PE ROD) 

It was considered, that if any variation occurred as a lesult of 
alteration in the length of the dipping vat, this variation would be just 
as appreciable with a dipping fluid oontaiumg smaller quantities of 
arseme than that prescribed for the standard dipping tluul at. when the 
standard solution itself was employed Hence the strength ot the fluid 
for this experiment was fixed ah 5 lb A 8,0, per 400 gallons, and to this 
fluid was added gallon Stockholm tar and 2 lb hard Boap as emulsion 
per 400 gallons 

Twenty-two head of cattle, including two controls, were employed 
Ten animals were allowed to swim straight through the vat, while ten 
others were retained in the vat at its deepest part by means of a rope 
attached to the tail of the beast "While being retained in the dip the 
Animal was forced completely below the surface two or three times by 
i means of pressure applied to the middle of the dorsal region Each 
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animal was retained for from ten to fifteen second# — ts, a sufficiently 
long enough penod to swim through a vat at least three tunes the length 
of the one < mployed by us 

After treatment, glaring was allowed and observations earned out 
for twenty eight days, under circumstances which precluded natural 
infestation 

The experiment was perfoimed in April, 1928 

The r< suits are set out in the following table (Table V ) — 

Tablf V 

Dipping fluid Arsenic (Ah, 0,) 0 lb, Stockholm tar 1} gallon soap 2 lb, 
caustic soda q ■ per 400 gallons 
April 1920 


1- otfonc* <1 1 «iuUm Remtm I 1 fnt W «k 


1 

1 

Infife 1 

Treatment 



T)\y* 





l 


Rtmarkn 

i 

(ton 









I 

3 

0 

e a 


«• 

*3 

o 



i 

2 

3 

< 

6 

a 7 

1 

Ilf! 

If 


to 



_ 



~ 



H 

tod 



400 

Heavy 

1 


p 


10 

17 




27 

8 

200 

m 


400 

Moderate 


AUowtd to 


J6 

r 





20 

4 

160 

50 

One txk re- 

401 

Moderate 


paM 


4 

0 



3 


13 

NO 



moved 

401 

X ight 


through 












Inin 400 

403 

Moderate 


1 dip In 
< rdlnary 


Si 

7 

4 




43 

14 

000 

40 

on tooth 

404 

Mod rate 



14 

4 





18 

6 

800 

MU 

dav no 

405 

I (glit 


manner 


4 






4 

1 

400 

Nit 

ovipmdtloa 

406 

Moderate 




10 

1 





22 

8 

500 

Nil 

407 

light 




4 

13 





17 

11 

000 

00 


408 

Moderate 

- 



4 


£ 




0 

2 

100 

Mil 


400 

Moderate 

1 

Retained 

r 

18 

2 

1 




21 

2 

800 

Nil 


600 

M xloraU 

In dlmrii a 
vat for at 


2 






2 

Ml 




601 

Moderate . 


64 

14 

£ 




70 

14 

700 

MU 


602 

Moderate 


kaat 10 


4 

8 

1 




13 

5 

500 

Few 

One Uek re 

503 

light 


► semvi U - 



4 



2 


6 

2 

ISO 

60 

moved 

604 

Moderate 


longer than 
ordinarily 


4 

4 





B 

4 

800 

MU 

from r 04 

Sm 

Light 



10 

4 

J 




16 

A 

JO 0 

Nil 

on twelfth 

Light 



32 






W 

1 

400 

NU 

day laid 

607 

Moderate 




10 


1 




11 

1 

600 

Few 

300 eggs 

606 

Moderate 

j 



10 

2 

l_ 

2 




28 

6 

000 

Nil 

which 

failed to 
hatch 


( 


1 

Jlrwt 


Second Third 

Fourth 






Wuk 


Week 

Wu*k 

Week 

Total 


600 

1 Ight \ 

Lontr la * 



2362 


1300 

210 

80 

4008 


610 

light J 

l 


8860 


2202 

1820 

72 

7048 



Ncrm — I No othwr ticks wero removed from any animal except those shown in 
the table The last tick which might have oviposited viable eggs was removed, as 
the table shows on the fifth day after treatment The whole of the nymphs and larv* 
on the treated cattle were therefore completely destroyed 

£ The two light controls were evidently classified on the low side and should 
have been classed as * moderate " or “ heavy " infested animals The experiment 
was earned out m tho early winter when the hair was long, and it was not easy to 
olsssify the cattle as many of the smaller ticks were not obvious Possibly the claim 
cation of the treated cattle was also cm the low side as it wan the invariable custom, 
where any doubt existed, to class the animal m the lower rather than in the higher 
category 

3 The longevity of the larva from surviving ticks was not determined 
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Discussion 

The experiment calls for little comment The results show in the 
first place that a single dipping in a solution containing 5 lb arsenic per 
400 gallons may be a highly toxic fluid so far as the tick is concerned,, 
and in this respect compares very favourably with dipping fluids contain- 
ing considerably larger quantities of arsenic For the first three days 
some of the cattle yielded a number of females which oviposited and 
produced viable eggs, but afterwards only very few ticks were discovered 
on any of the treated animals, while the controls continued to yield large 
numbers of normal female ticks 

It is worth noting that considerable numbers of ticks — small female 
adults mostly — were not entirely destroyed at the time of treatment, but 
remained alive in a semi-moribund condition for several days afterwards 
.Such female ticks had probably completed about half of their parasitic 
life as adults, and had thus already commenced to develop Borne resist- 
ance at the time of treatment Although the treatment failed to destroy 
them at once, they eventually died while still attached to the host, in 
some c ases as long as a fortnight later 

The whole of the nymphs and larva- on these animals were completely 
destroyed 

The cattle which were retained in the dip piesented little difference 
when compared with those cattle which weie allowed to swim right 
through 

Conclusion — Increasing the length of the dipping vat within reason- 
able limits (or retaining the animal longer in the dipping fluid) docs not 
produce any difference m the ultimate effect of the dipping fluid on 
the tick 


EXPERIMENT VI— TO DETERMINE WHETHER ALTERATIONS 
IN THE PHYSICAL OHARACTKK OF A DIPPING FLUID, 
SUCH AS MAY HE BROUGHT ABOUT BY PROLONGED USE, 
AFFECTS IN ANY WAY THE EFFICACY OF SUCH FLUID 

As a result of considerable Held experience m the use of both clean 
and dirty dips, one of us ( J L ) has been led to regnul the dirty dip 
with some suspicion It has been noticed that the dip which has been 
in use for some considerable time, and whieh contains a large quantity 
of excrement, hair, dirt, & e , washed from the bodies of the cattle, has 
apparently allowed a considerably greater nniubei of ticks to escape 
complete destruction than in the case of the clean, freshly charged dip 
Theoretically, the arsenic content remaining the same, there should be 
bttle difference between the dirty and clean dipping fluids 

The dipping vat used by us had been cleaned out each year for 
several years and there was an accumulation of dirt, excrement, &e , 
piled at the side of the dip It was decided to nae this material by 
thoroughly mixing it with the dipping fluid 
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The fluid used consisted of 6 2 lb arsenic as As^O, and 2*28 lb a$ 
Afl,0„ 4 lb caustic soda, lft gallon tar, and 2 lb hard soap per 400 
gallons 

Twenty-two head of cattle were used in this experiment Two were 
set aside as controls, ten were passed through befona the dirt, &c , was 
added, and ten afterwards Before the second lot of antmals was passed 
through, care was taken to see that the dirt, &c , was thoroughly distri- 
buted throughout the dipping fluid 

After treatment the cattle were allowed grazing under circumstances 
which precluded natural infestation, and all ticks as they reached 
maturity were collected and set aside for subsequent observation 

The observation was carried out m June, 1928 The results are set 
out m the following table (Table VI ) — 

Tabu VT 

Anenir (A*/),) 6 2 lb , memo (Ap,0,) 2 28 lb , Stockholm tar If gal , hard 
■oap 2 lb per 400 gallon* 

June, 1928 



Discussion 

Nearly all the survivors wore obtained during the first two to four 
days after treatment, after which odd ticks were collected from most 
miim]. It is impossible to draw any distinction between the two 
groups, and it is obvious that, where dae allowance is made for the 
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different degrees of infestation of the animals concerned, the efficacy of 
the dipping fluid was not interfered with by the addition of dirt, 
excrement, Ac 

Conclututn — So long as the arsenical content is not disturbed, the 
efficacy of a dipping fluid is not inter feicd with hv the addition of 
dirt, Ac 


EXPERIMENT VII— TO DETERMINE WHETHER TWO TREAT- 
MENTS AT SHORT INTERVALS WITH ARSENICAL DIPPING 

FLUIDS WITH AND WITHOUT CERTAIN ADJUVANTS WILL 

DESTROY ALL TICKS ON INFESTED CATTLE 

Four dipping fluids were used — 

j 

1 Arsenic (ASjO,) and caustic soda, 

2 Arsenic and caustic soda + 1} gallon tar and 2 lb hard soap 

per 400 gallons of solution , 

8 Arsenic and caustic soda -(- 3 gallons tar and 4 lb hard soap 
per 400 gallons of solution , 

4 A proprietary liquid concentrate widely used in Queensland 

All of these medicaments a ere tested at strengths of 6, 7, 8, and 
9 lb arsenic (As,O a ) per 400 gallons of solution, and each strength was 
tested with intervals of three, five, seven, and ten days between 
applications 

The experiment therefore helps to throw light on the value of an 
emulsion made up of tar and soap , firstly, as to whether the “tickicide” 
value of the medicament is increased by the use of snob emulsion, and, 
secondly, whether the emulsion produces any beneficial effect on tho 
skin of the animal Evidence is also produced on the question of whether 
any variation in the interval between treatments, other things being 
equal, affects the ultimate result 

The animals were removed from tick-infested country in small 
groups at a time, treated in the usual manner — that is, crush inspected, 
classified, numbered for identification purposes — and then immersed in 
the medicament concerned They wcie allowed to stand about twenty 
minutes In the draining pens, then passed into the open field One or 
two controls were set aside from each group of animals concerned 

No attempts were made to collect ticks between treatments, but 
observations showed that on many animals considerable numbers of 
tifks were reaching maturity dunng the first two or three days after the 
initial treatment After the second treatment, however, inspection 
commenced at once, and was continued, except where otherwise stated, 
until the twenty-eighth day after removal from infested pasture All 
ticks reaching maturity were removed and segregated for further 
observation. 
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The results are set out m the following senes of tables — 

Table VTIa 

A memo 0 tb , caustic lodi q s , adjuvant ml per 400 gallons 
September 1927 





136 Moderate 
HO Light 

137 Very heavy 
MS Heavy 

239 Light 

240 Very heavy 
141 Light 

248 Very heavy 
143 Moderate 
244 Modorate 

146 Very heavy 
240 Very heavy 

147 Moderate 

248 Very heavy 

249 Light 

260 Moderate 

261 Heavy 
268 Light 

263 Heavy 

264 Moderate 
266 Modoiate 

250 Moderate 


Treatment* CoDeoted 


► 3 days 


► 6 days 


► 7 days 


*10 days 


■ Controls 


Total 

Female* 

Ovlpos 

lUng 

Avenge 

Number 

i 

Avenge 

Hstafina 

4 

600 1 

70 

Nil 



0 

300 

Nil 

0 

300 

NU 


Loagovlty 

of 

RemlUat 

UlTB 


08 days 


31 days 


XI u 

4.1fl6\ 

3,757/ 


Approximately 100 per 
viable females 1 


17 days 
at normal 


TABLE VIIb 

Arsenic 9 lb , caustic sod* q a , adjuvant If gal Stockholm tar, 2 lb hard 
soap per 400 gallons 
October 1917 


*| i £ZSL 


109 

Heavy 

100 

Haavy 

101 

Ml 

Heavy 

Very heavy 

103 

204 

Very heavy 
Light 

206 

Heavy 

200 

Moderate 

207 

Heavy 

200 

Moderate 

209 

Light 

270 

Heavy 

271 

Heavy 

278 

Moderate 

ITS 

Light 

874 
870 ' 

SK .'"" 7 

3 ? 

Heavy 

Light 

87S 

Light 

870 

Light 

190 

Light 
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Tablb vno 


Arsenic 9 lb , oamtw soda q • , adjuvant 3 galls Stockholm tar, 4 lb hard 

soap per 400 gallons 

May 1028 


467 

466 

460 

470 

471 

472 

473 

474 
476 

476 

477 
476 
470 

480 

481 
482* 

483 

484 
486 

486 

487 

488 


In* 


Type of 
ifenatJoa 


Interval 


unwniu 

I Treatment! 


Vary heaw 

Light 

Heaw 

Heavy 

Heavy 

Light 

Very heavy 

Heavy 

Heaw 

Heavy 

Heavy 

Heaw 

Heavy 

Heaw 

Heavy 

Heaw 

Moderate 

Heavy 

Light 

Heaw 

Heaw 

Heavy 


>3 days 


5 day* 


>7 dava < 


10 day h J 


j*y Control* ^ 


Total 
Mata re 
Females 
Collected 


57 

8 

10 

8 

0 

Nil 

4 

6 

Nil 

Nil 

Nil 

Nil 

1 

Nil 

Ni 

61 

1 

Nil 

Nil 

Nil 

1 1 ,601 \ 

7,M4 / 


Total 

if'&matoa 

Ovipoa 

lUng 


Nil 

NU 

Nil 

Nil 


Nil 


40 

Nil 


Average 
Nam bar 
or Bsas 


200 

1,200 

2,000 

1,100 


Average 
%of BgtfS 


Nil 

80 


40 

40 


IongArlty of 

resultant Larva 


Larva (till 

alive 60 
day* after 
L hatching 


40 dAy* 


Approximately 1 00 percent normal viable 
families 


* No 482 A very long haired animal On the flint day afte* the sec end treatment 
thia nnunal yielded thirty engorged female adults, twenty five of these oviposited an 
Average of 1,000 eggs each, 30 per cent of the resultant mass of eggs proving fertile f 
on the second day eight engorged females were removed, one of which oviposited 
approximately 2,000 eggs, but the fertility was very low, only odd eggs hatching , on 
the third day seven engorged females were removed of which five oviposited an average 
of 1,600 eggs each, with 60 per cent fertility , on the fourth day eight engorged females 
wore recovered, seven of which oviposited 1,600 eggs each, with a 60 per oent fertility , 
oight ticks altogether were removed on the fifth, sixth, and tenth days, of which two 
only oviposited, but all the eggs proved non fertile No engorged females developed 
on the animal aftet the tenth day following the second treatment Some of the larva 
arising from these surviving females were stive and quite active fifty days after 
hatching 




No count* made of ticks maturing on 184 after seventh day, nor on 186 after 
fifteenth day, although both animals stall earned some thousands of immature ticks 


Table YIIm 

Arsemo 8 lb , caustic soda q * , adjuvant nil, per 400 gallons 
August 1927 
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Taka VIIf 

Arsenic 6 lb , oaustao soda q ■ , adjuvant H gal Stockholm tar, 2 lb hard 
aoap per 400 gallon* 

November 1927 



Tabus Vila 

Arsenic 8 lb , rauctto aoda q • , adjuvant 3 gall* Stockholm tor, 4 lb hard 

•oap per 400 gallons 
April 1928 


J 

iJSSttoi 

Interval 

bfltwwa 

Treatment* 

Number 

! SEE* 

Number of 
FemaKs 
Ovlpoa 
Ittnf 

A venae 
Number 

Average 

Loemltr 

of 

Rmottant 

lams 

452 

403 

451 

455 

450 

457 

458 

459 

400 

401 

402 

IE 

405 

.400 

Moderate 

Moderate 

Heavy 

Light 

Heavy 

Moderate 

Heavy 

Heavy 

Moderate 

Light 

Light 

Moderate 

Moderate 

Moderate 

Moderate 

4 

4 

4 

►3 days 

>5 days 4 

“7 days 4 

p>10 days 4 

► Controls 4 

|§S£ga»SSE2S£S 

1 Approxi 
| viable 

matelv 1( 
females 

>0 per ee 

nt normal 


Sumnalm computed oa twenty third day after removal from fciolt infested 
oo qn tr y, Team tb« foprtmath to tho twenty-third day ten oonaemitiv* daily 
fttHwnqtinm taflfrifart tn Inna to tin tlnlr mi try ~rr ewTnnt 
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Table VTIh 

Awsnio 8 lb , o«uatu tod* q i , adjuvant emulsion oonUined in pr^motary liquid 

concentrate per 400 gallons 






May 1027 




Jl 

Typo of 
Infestation 

Interval 
bo twees 
Treatment* 


Number 

of 

Engorged 

female* 

Number 

of 

Female 

Ovtpoe 

Average 
Number 
of Rot 

Avenge 

HstelSng 

Longevity 

Remnant 

Larva 

S3 




Iting 



ng 

Moderate 




17 

1 

2,000 

00 

42 days 

50 

Light 




0 

Nil 



00 

Heavy 


-3 days * 


0 

1 

500 

Nil 


61 

Moderate 



4 

Nil 




144a 

Heavy 




10 

NU 




145a 

Heavy 




16 

1 

100 

NU 


182 

Very heaw 




4 

1 

200 

Nil 


183 

Very heavy 




6 

3 

1,000 

1 

9 days 

134 

Very heavy 


► 5 days < 


10 

NU 



185 

Very heavy 


■ 


2 

Nil 




1S6 

Very heavy 


■ 


6 

1 

200 

Nil 


72 

Moderate 


■ ■ 


Nil 





73 

Light 


■ 


Nil 





74 

Moderate 


>■7 dAVS 4 


NU 





75 

Light 


■ 


Nil 





76 

Light 


■ 


Nil 





137 

Vbrv hoaw 


■ 


27 

12 

1,500 

30 

10 da>n 

118 

Very heavy 


■ 


2 

2 

1,200 

NU 

180 

Very heavy 


► 10 days 4 


Nil 





140 

Very heavy 




1 

NU 




141 

Veiy heavy 
Light 




30 

18 

800 

NU 


•02 


Controls 


2,54a" 1 ) 





03 

Moderate 


y 58 61 < 


1,019 y 

Approximately 100 per cent viable 

04 

Moderate 


72 76 


2 006 J 

ticks 




142 

Very heavy 


Controls 


5,306\ 

(six days only) approximately 100 per 

141 

Very heavy 


> 144a, J 

112 141 


4 621/ 

cent \ table tioks 



K 


1 






No counts made on 142 and 148 after sixth day, although these animals still oai riod 
some thousands of immature ticks 

* See Table VTLl and Table Vile 


Tablt VII 


Amemc 7 lb , oaustic soda q s , adjuvant ml per 400 gnllonM 
August 1027 
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Table VHjt 


\rmaia 7 lb . oeustto eoda q a , Adjuvant 1 1 Ral Stockholm tar, 2 lb hard 
•oap per 400 gallona 
Dooember 1027 



Notf — Tho above cattle were not all heavily infeetod with tick** in all atagea 
They mostly earned heavy infestation* of young ticks up to and including engorged 
nymphs Several, however, corned ticks in all stages 

No 309 was specially selected ns a control, as it appeared to bo and probably was 
the most lightly mfosted animal m this group 

■ 

Table VTIk 

\rsenif 7 lb , rauitio soda q s , adjuvant 3 galls Stockholm tar, 4 lb hard 
soap per 400 gallons 
March 1028 


JL 

Type ul 
Infestation 

Interval 

between 

Treatments 


Number 

o! 

Knoormd 

KemJea 

Number 

of 

Females 

Ovipos 

ltlm 

Average 
Number 
of Boss 

Average 

Hatching 

Longevity 
of Rwultanft 
larva 

420 

Moderate 

i 


r 

1 

Nil 




421 

Heavy 




1 

Nil 




422 

Heavy 


► 3 days 4 


4 

1 

800 

Nil 


423 

Moderate 




6 

Nil 




424 

Moderate 




3 

2 

1,000 

Nil 


423 

Moderate 




4 

2 

1,000 

20 

47 days 

426 

Moderate 




Nil 





427 

Heavy 


*6 days - 


Nil 





428 

Moderate 




1 

Nil 




426 

Heavy 




1 

Nil 




430 

Light 




5 

6 

2,000 

75 

43 days 

431 

Moderate 




6 

4 

1,500 

>ew 

Not deter- 









only 

mined 

432 

Light 


>7 dayi 


Nil 





433 

Heavy 


1 


4 

4 

1,600 

20 

49 days 

434 

Heavy 


1 


42 

36 

1,500 

70 

47 days 

436 

Heavy 


1 


Nil 





436 

Heavy 




Nil 





437 

Moderate 




2 

2 

1,000 

Nil 


438 

Heavy 




Nil 


. 


e 

436 

440 

Tight 

Moderate . 

' 

. Control* . 


Nil 

8,177V 

• 

Appraoi 

nately 1< 

0 per 06 ! 

4 • 

at normal 

441 

Moderate , . 

J 


6,468/ 

\ ' viable ticks 

















PROCEEDINGS OP THE ROYAL ROCTPTY OF QUEENSLAND 


Tabu VTIx 


A nemo 7 lb , cauatio soda q ■ , adjuvant, onnilajon contained In proprietary 
liquid concentrate, per 400 gallons 
May 1927 



64 Moderate 1 f fl Nil 

66 Light -3 daya 4 3 Nil 

66 Yety heavy 18 2 600 60 61 day* 

67 Moderate J 1 18 2 1,100 90 36 days 

122 Very heavy i f 14 3 1.200 Nil 

125 Very heavy 8 8 600 Nil 

124 Very heavy >5 days < Nil 

126 Very heavy 6 2 100 Nil 

126 Very heavy I I 3 Nil 

67 Moderate | [3 1 200 Nil 

68 Light Nil 

69 Moderate >7 days h Nil 

70 Moderate 3 1 1,600 90 29 days 

71 Heavy I I Nil 

127 Very heavy ^ f 6 , 4 1,200 20 31 days 

128 Very heavy 2 Nil 

120 Very heavy > 10 days *32 1,600 Nil 

130 Very heavy 3 1 2,000 Nil 

131 Very heavy J I 3 2 1,600 Nil 

•92 Light 1 Control, f 2,9401 

93 Moderate i- 54 97 « 3,019 > Approximately 100 per cent normal 

94 Moderate 67 71 I 2,906 J . viable tick* 

*142 Very heavy \ Controls J 6,306 \ (first nx days only) approximately 

143 Very heav y / 122 131 \ 4,621 / 100 per cont norm al viable ticks _ 

No counts made on 142 and 143 after sixth day 
* See also Tables VI I h and VTIp 



Total 

Females 

Ovtpos 

(tins 

Average 
Number 
of Bom 

i 

Average 

%ot 

HetcKng 

Longevity 

of 

Resultant 

Lame 

1 

Nil 

I 30 

Nil 


Nd 

1 

1 

1 

I 



Nd 

! 

i 




Control 


* This animal also acted as control for those animals 


gorged females removed first ten 
days of stalling, after which no- 
further counts were made, although 
the animal stall earned many 
thousands of immature 
aproxunately 100 per cent normal 
viable females 

animals shown in Tsbies VUs u4 

* 
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Tabu VHh 

Arsenic 0 lb , caustic soda q % , adjuvant* 1} gal Stockholm tar, 2 lb hard 
soap per 400 gallons 

January 1028 


*1 

Type ct 
Infestation 

Interval 

between 

Treatments 

Total 

Hagorpd 

FamaJM 

Total 

Females 

Ovtpoa 

I tin* 

Average 

Number 

of Iggp 

Average 

of Bggs 
Hatching 

Longevity 

of 

Resultant 

Larva 

360 

Very heavy 


r 

8 

Nil 




361 

362 

Heavy 

Very heavy 

► 3 days •< 


23 

12 

Nd 

4 

400 

Nil 


363 

Very heavy 



7 

3 

300 

Odd 

Not deter 








ones 

mined 

364 

Moderate 



4 

Nil 




36S 

Light 

* 

Nil 





366 

Light 



Nil 





367 

Moderate 

>-6 days < 


Nil 





368 

Heavy 


Nd 





360 
370 I 

Heavy- 
Very heavy 

< 

> 

Nd 

Nd 





371 1 

Very heavy 

*■7 days - 


Nd 





372 

Moderate ! 


Nd 





373 

Heavy 1 


Nd 





374 

Heavy | 



1 

Nd 




37fi 

Moderate , 

* 


Nd 





376 

Very heavy 



l 

Nil 




377 

Heavy 

►11 daysH 


Nil 





378 

Heavy 

(owing to 


Nd 





370 

Heavy 

. heavy 

b 

Nd 







nun) 







380 

Heavy 

V Controls < 

( 

10,048\ 

Approximately 100 per cent normal 

381 

1 

Very heavy 

l 

22,768/ 

viable ticks 




No counts made on controls after eighteenth day, although both animals apparently 
•till carried a few thousand ticks No 381 was the only animal classified as a “ very 
heavy " infestation, which was used as a oontrol and from which anything like an 
Approximate estimate of the total number of ticks earned by such an animal was 
obtained During the first eighteen days of stalling nearly 23*000 engorged female 
adults were < ull acted The condition of this animal was typical of many others classed 
as “ very heavy ” infestations , further there is little doubt that many of the 11 heavy” 
infestations would have yielded a number of ticks not far short of the above total, 
because the tendency was to classify the animals in the lower rather than *n the higher 
category 
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Tabu Vllo 


Annuo 0 lb , cauotio sod* q * » adjuvant A galls Stockholm tar, 4 lb bard 
soap per 400 gallons 

January 1028 


*1 

Od 

Tvw of 
lofmatioD 

later?*! 

between 

1 ruitrneaU 

Total 

Engorged 

Frnutii 

Total 
terns lee 
Ovlpoi 
Itlng 

Annie 
Number 
of Egg* 

Avenge 

JflffiiB 

LoniOTltj 

of 

Rwaltsnt 

Ism* 

397 

Moderate 



r 

Nil 





398 

Light 




Nil 





399 

Laght 


f 3 days ■< 


Nil 





400 

Light 



* 

Nil 





401 

Light 


! 

Nil 





402 

Light 



Nil 





403 

Light 




Nil 





404 

Light 


^5 days ^ 


Nil 





405 

Moderate 




Nil 




.. 

406 

Ueavy 




Nil 





407 

Very heavy 




Nil 





408 

l Light 




Nil 





400 

410 

Vfliy heavy 

1 Light 


► 7 days - 


NiJ 

Nil 





411 

Moderate 




Nil 





412 

Very heavy 



* 

Nil 

| 




413 

i Light 




Nil 





414 

Very heavy 


^10 days < 


Nil 





415 

Light 


| 

\ 

Nil 


i 



410 

Heavy 


1 1 

V 

1 Nil 


1 



417 

Light 

Control 


, 1.241 

Approximately 100 per cent normal 


i 



i 

1 viable ticks 



No 417 (< ontrol) won specially selected as being apparently thn most lightly 
infested animal m tbo group 

Tablb VUr 


Arw nit 0 lb f caustic soda q s , adjuvant emulsion contained in proprietary 
liquid concentrate, per 40U gallons 







May 1927 




ol 

Ivpt uf 


IntirvsJ 


Total 

Total 

FemsJfls 

Avers igc 

Avenuro 

Longevity 

d 

Inf Mat Ion 


betwe«i 

inatment* 


TtSR d 

Oviposit 

In. 

Number 
of fgy* 

% Of fcgftB 
H* telling 

of Resultsht 
larva 

50 

Light 



r 

4 

Nil 




51 

Light 




4 

Nil 




52 

Heavy 


► 3 days - 


» 

2 

300 

90 

Not deter- 
mined 

53 

Heavy 




5 

Nil 



112 

Very heavy 




1 

1 

2,500 

50 

26 days 

113 

Very heavy 




i 

Nil 



114 

Very heavy 


► 5 days 


10 

Nd 




110 

Very heavy 



1 

1 

1,500 

Nil 


116 

Very heavy 




2 

1 

1,000 

Nil 


62 

Moderate 



* 

4 

1 

2,000 

90 

43 day* 

63 

1 Heavy 




2 

Nil 



64 

Very heavy 


► 7 days * 


1 Nil 





66 

Very heavy 


1 

4 

4 

500 

80 

35 day* 

66 

1 Moderate 



L 

1 5 

3 

700 

Nd 

117 

Very heavy 



f 

3 

3 

2,000 

Nil 


118 

Very heavy 


► 10 days - 


5 

3 

1,200 

Nil 


119 

Very heavy 


1 

6 

3 

350 

Nil 


120 

Very heavy 


I 


45 

30 

1,200 

| 20 

3 days 

92 

Light 


Controls 1 

2 545 'l 



93 

Moderate 


> 5053 4 


3,019 y 

Approximately 100 per cant normal 

94 

Moderate 


62 66 ] 


2,906 J 

viable tioks 



•142 

143 

Heavy 

Heavy 


Control* 
113 ISO 4 


5,3O0\ 

_M21^ 

(six days only), approximately 100 per 
cent normal viable ticks 


* See also Tables VQb and VUt 
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Discussion 

In order to simplify the sixteen diffeient tables set out under the 
experiment under discussion, we have tabulated in a brief and concise 
manner the whole of the results in the simple table below — 


Tam* VITq 


Adjuvant* per 400 gsUon* 


Armies* Ah Os 
per 400 g&Hi 
bib 

AnemcM Ak 0» 
per 400 gall* 

71b 

Armless As* O t 
per 400 gau* 
Hlb 

Arsenic ns As* 0« 
per 400 geui 

01b 





Day e between Treatment 



3 

6 

7 

10 1 

3 | 

A 

7 

10 

3 

6 

I 7 , 

10 


A 

7 

10 

Nil 

t 

t 

t 

t | t 

t 

t 

t 

t 

t 


t 

- 

t 

t 

- 

1} gal Stockholm tar 
and 2 lb hard soap 

- 

t 

1 

t 

t 

1 


T 


- 

t 

t 

: t ' 

i 

1 1 

1 

t 

t 

t 

t 

3 galls Stockholm tar 
and 4 lb hard soap 

t 

t 

t 

t 

t| 

- 


t 

t 

t 

1 1 

1 

t 

1 

t 

- 

- 

- 

Emulsion contained in 
certain proprietary 

medicament 


' 

'I" 

t 

[ 

t 





i T 

i 


t 

t 

t 

t 


| moans all ticks immediately destroyed or survivors failed to oviposit fertile eggs 
- means some survivors ovipositing fertile eggs, or treatment was lees than 100 per 
oent effective 


1 7 he V alue of Emutewn 

( a ) I nu rasing the * 4 iu hind* 99 value of the dipping fluid — One of 
the emulsions emplo\ed, consisting of Stockholm tai and oulinary hard 
soap, is almost identical with that prescribed by the New South Wales 
Stock Department and one of those prescribed by the Queensland Stock 
Department, except that such emulsion was used and toHtcd by us in 
considerabh groatei pioportions than that recommended hy either 
department 

The Queensland official dip A (see Regulations under Stock Diseases 
Act) contains \ gallon Stockholm tai and 4 lb tallow or oil, the latter 
being emulsified by means of caustic soda 

The New South Wales official dipping fluid contain* }-l gallon of 
tar and 2 lb hard soap, while washing soda is used in plan ol caustic 
soda to bring about solution of the arsenic and to omulsitv tin adjutants 
used 

In all of those countries in which the dipping of cattle for tick 
dcstiuction is coined out extensively , emulsions are as a rule considered 
necessary to bung about maximum ettectivity, and they me usually 
included in official dipping fluids Theie seem to be some theoretical 
reasons why they should be added to such fluids But m order to warrant 
the inclusion of an adjuvant like Stockholm tai, it would be necessary 
to Bhow that such an ingredient was of moie than minor importance, 
because even the addition of the small quantities prescribed in the official 
formula adds considerably to the cost of the medicament 
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Brunmch and Smith 1 , 1 state that, when tallow or oil soaps and 
Stockholm tar are incorporated with an arsenical dipping solution extra 
efficiency is obtained, with the result that these or similar adjuvants are 
now universally used aa ingredients in cattle-dipping fluids They agree 
as to the absolute necessity of these substances if maximum tide- 
destroying effects are desired These observers also consider that the 
extra efficiency is brought about as a result of a lower surface tension 
found in a fluid containing emulsion, this physical factor admitting of 
a more thoiongh wetting of the skin of the host and its parasite A 
series of experiments were carried out by these workers, which showed 
that the oleic acid soaps had a highei wetting power than the ordinary 
stearic acid soaps of talJow, and they therefore recommend the use of 
the fnnuei soaps in preference to tallow soaps m the preparation of 
dipping fluids “Stockholm tar soap” and resin were regarded as being 
of considei able efficacy Phenolic agents they do not regard as being of 
any value as emulsifying agents Increase of the amount ot alkali m the 
Government dip formula they do not consider advisable under ordinary 
circumstances They showed also, that the use of hard water leads to 
a marked diminution in the wetting power of a dip containing fatty acid 
soaps, owing to the precipitating action of the calcium and magnesium 
salts 

These two observers also earned out some experiments on the use 
of bone-oil as an adjuvant in arsenical dipping fluids, and concluded that 
it could be used as a substitute for tar and soap It was preferable in 
some lespccts as it was less expensive 

Bulletin 1057 of the II 8 A Depaitracnt of Agriculture recommends 
the use of pine tar as an adjuvant m the preparation of arsenical dipping 
fluids It is there stated that a plain solution of sodium arsemte does not 
make an entirety satisfactory dip and the addition of pine tar possibly 
“mcnases the wetting or spreading power of the dip bath, which prob- 
ably results in better penetration and effectiveness against ticks and leas 
risk of blistering ” 

Cooper and Laws 0 observe that an aqueous solution of sodium 
arsemte must be used in considerably greater concentration than when 
used m conjunction with an emulsion ot soap and oil in order to bung 
about the same destructive effect on the tick They found that a solution 
of sodium arsemte < ontaining 153 per cent As^O, plus emulsion was as 
efficacious as a solution containing 225 per cent As,0, without emul- 
sion These authors therefore regard the use of emulsions in cattle- 
dipping fluids as being of very great importance 

Watkins Pitchford 7 earned out a senes of observations in Natal on 
the effect of treating tick-infested cattle with arsenical dipping fluids 
He showed that cattle could be treated at three-day intervals over long 
periods with an arsenical solution containing adjuvants such as soft soap 
and paraffin, and of sufficient strength to destroy the tick but yet produce 
no untoward effect on the animal host The use of the three-day dip 
was recommended where East Coast fever had appeared on a farm, and 
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where it was essential that all ticks should be destroyed before they had 
completed their engorgement and dropped from the host As the shortest 
period occupied by the tick in any one of its pat asitic stages was approxi- 
mately three days, treatments wore spaced at intervals of not longer than 
seventy-two hoars The arsenical strength of the three-day dip was 
approximately 2 lb of arsenic (A*jO b ) per 400 gallons of solution, and 
treatment with this fluid was supplemented by hand dressing of certain 
parts of the body, such as inside the ears, the under surface of the butt 
of the tail, and the end of the tail, or biush, these three points being 
seats of predilection of the tick The nymphal tick frequently entered 
the ear passage and penetrated as far as the lytnphanic membrane and 
was often protected by the waxy secretion from the eai -glands, while the 
adults found under the tail and in the brush otten formed dense aggre- 
gations of parasites in the form of a thatch 

The same obseiver recommended the use of a five-day dip which 
contained approximately double the quantity of at seme used m the 
three-day dip Ife found that thi& solution, together with an emulsion 
of paraffin and soap, could be used over long periods without detriment 
to the cattle treated, while it destroyed large numbers of parasites and 
reduced the ticks on the pasture to a very small minimum 

This worker concluded that the use of paiafim and soap increased 
to a certain extent the tick-destroying powers of the arsenic 

Cohen 8 states that the use of emulsion is not essential pro\idod the 
netting is thorough, but adds that as this cannot be ensured under 
ordinary field conditions he recommends its use 

Jack, 11 quoting Theiler, states that many farmers m South Africa 
use an aqueous solution of sodium arsenite and do not regard the extra 
expense involved by adding soft soap ana paraffin to the mixture as 
being warranted 

Much of the work conducted in investigating the use of cattle dips 
has been performed in countries like South Africa, where the economic 
importance of the tick is considerably greater than in Australia More- 
over, the conditions in the two countries are entnely different In South 
Africa efforts at eradication are directed against such ticks as Rhxpxcc- 
phalus appendtculatus, the biown tick, which is an interrupted feeder 
spending only a few days at a tune as a parasite, while in Australia 
Boophilu* oust* all*, the common cattle tick, is a continuous feeder Bpend- 
ing at least twenty days on its host Hence a system of treatment which 
might eradicate a tick like Boophilu* australis would be useless against 
a tick like Rhupicephalus appendxculatus Continuous feeders like 
BoophUus decoloratui — in South Africa a tick closely allied to the 
Boophilu* austral i* — are not considered to bo of such economic import- 
ance an the interrupted feeders which convey such diseases as East Coast 
fever, and any system of treatment which will eradicate the interrupted 
feeder will al«o account for the continuous feeder It is because of the 
importance of the interrupted feeder in South Africa that so much work 
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baa been done with the short-period dipping fluid of high dilation, and 
Why Watkins Pitohford and others attempted experiments designed to 
discover some substance, other than arsenic, not poisonous to the animal 
host bat which increased the tick-destroying power of the arsenical fluid. 

Although, therefore, there seems to be a general opinion on the 
question of whether an emulsion should be added to dipping flmds, so 
far as we know, no comparative experiments extensive enough to warrant 
clear-out and definite conclusions as to the value of emulsions — taking 
into consideration their cost and the ease with which they ean be incor- 
porated in the arsenical solution — in increasing the "tickicide" value 
Of cattle-dipping fluids have ever been performed in Australia 

If we now examine the table setting out the results of the animals 
treated in this experiment, it is fairly clear that the amount of emulsion 
used bore no relationship to the result In the dipping solution contain- 
ing 1| gallon of tar per 400 gallons solution, the whole of the ticks were 
destroyed at strengths of 8 and 9 lb arsenic, but failed to destroy at 
6 and 7 lb arsenic When the amount of emulsion was doubled the 6 and 
8 lb dips destroyed all ticks, but the solution failed at 7 lb and again 
at 9 lb On the other hand, the dipping fluid consisting of an aqueous 
solution of sodium arsenite destroyed all ticks at 6, 7, and 8 Lb, but 
failed to destroy at 9 lb , a seeming paradox The proprietary medica- 
ment failed to destroy at 6, 7, and 8 lb per 400 gallons, but destroyed 
all ticks when the amount of arsenic, plus a proportionate amount of 
emulsion, was raised to 9 lb 

Actually the evidence shows that, ot all these groups of cattle 
treated in a solution of sodium arsenite without emulsion, a greater 
number of groups remained entirely clean after treatment than in the 
ease of those groups of cattle treated in dipping solutions containing 
emulsions This does not indicate that the value of the medicament as 
a tick-destroying agent is decreased by the addition of emulsion, but it 
does indicate that a solution of sodium arsemte without the addition of 
emulsion or adjuvant of any kind is a powerful tick-destroying agent so 
far as Boophtius. aueiraUs is concerned, and compares very favourably 
with those dipping fluids tested which contained emulsiona, in some cases 
in considerable quantities So far as our own observations go they point 
to the conclusion at least that under field conditions the omission of 
the emulsion does not decrease in any way the tick-destroying powers of 
the dipping fluids tested 

(6) As an Emollient — Besides increasing the “ttckioide” value of 
the dipping fluid, some observers regard the inclusion of emulsions as a 
necessary factor m preventing scalding and cracking of the Ah* 

Brunnich and Smith are of the opinion that emulsions have a 
decidedly beneficial and emollient effect while aqoeods solutions of 
sadium arsemte have at times a severe local scalding action 

Watkins Pitohford regarded the use of para ffi n and soft soap as an 
important factor in proven ting cracking and soaldiwg of tho stan, and 
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showed that animals could withstand the short-interval treatmento 
Without detriment orct longer periods when emulsions were added than 
when treated with an aqueous solution of sodium araenite 

The short-interval treatment, as we previously stated, so necessary 
m South Africa, is responsible for the cracking and ««tMing of the 
skin, whereas in Australia short-interval treatment is not required and 
the use of an ingredient which would prevent this untoward feature is 
not demanded to the same extent 

During Our experiments we have made careful note bb to the effect 
of the dipping fluid on the skin of the animals, and it was impossible to 
distinguish between the effects of the dipping fluids containing emulsion 
and those containing no emulsion Slight cracking of the skin only 
occurred m an odd animal even with the 9-lb dips in those cattle 
undergoing two treatements at seventv-two hour intervals A reference 
to the tables will show that some of the cattle were treated in the stronger 
solutions of arsenic (8 and 9 lb ) during the summer months (October 
and November), or over a period when the weather conditions in North 
(Queensland arc very hot and oppressive 

It has always been difficult for us to conceive how the employment 
of an emulsion made up of tar and Soap in such small quantities as laid 
down in the official formule can have any beneficial or emollient effect 
on the Bkm of the host 

Considering that the (Queensland official formula “A" contains 
| gallon tar to 400 gallons of solution, and that each animal take* out 
of a dip about 1 gallon of fluid (or bItt gallon of tai) which is spread 
over the complete surface of the skin and hair, one has difficulty in 
understanding how such an extietnely small quantity of tai and soap 
can be credited with beneficial properties 

It is quite true that many heavily infested animals show a marked 
improvement in the general condition of the cutaneons tissues within a 
few days of treatment, but this benefit is undoubtedly duo to the 
destruction of the tick and the healing of the tick sores 

One of us (JL ), after considerable field observation following the 
use of dipping fluids of standard strength* has been led to the belief 
that extensive cracking of the skin* only occurs where animals are 
dnveh considerable distances immediately or soon after treatment (next 
day), and this will occur even after a single treatment and irrespective 
of Whethei the particular dipping fluid contained emulsion or not The 
condition is considerably aggravated during hot weather, particularly if 
the cattle are wild and difficult to hold 

Where cattle are kept quiet and unmolested, as m our own experi- 
ments, two treatments only a few days apart even in summer, under 

~ • The MM^CMtore Huy be asm m estate enttafnsd sad WfcveUed over long 
itistswffl* ttuasffisMly w soon sitae tatatasmt. 
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North Queensland conditions, produced httle, if any, effect on the skin 
of the animals, irrespective of whether emulsion was or was not added 
to the dipping fluid 

2 Arsenical Strength of Dipping Fluid 

A comparison ofl the four different dips tested (that is, different m 
the matter of arsenical strength, viz , 6, 7, 8, and 9 lb. anenic, as As l O ( , 
per 400 gallons) shows that there was no great difference between each 
group In no case did any one of these four different dipping fluids 
destroy all ticks on all animals treated with two applications of the 
medicament 

The dipping fluid containing 6 lb arsenic per 400 gallons failed on 
one occasion when the emulsion consisted of 1$ gallon tar and 2 lb hard 
soap per 400 gallons, and on all four occasions when the proprietary 
mixture was tested The 7-lb dip failed three times when the emulsion 
consist < d of U gallon tar and 2 lb hard soap, twice when the solution 
contained double this quantity of adjuvant, and three times with the 
propnetary dip At 8 lb all dips were effective except the proprietary 
mixture, which failed three times , whilst at 9 lb two dips failed, vu , 
the one containing no adjuvant and that containing the maximum 
amount of tar and soap The other two dips tented at 9 lb , viz , that 
containing the proprietary mixture and that containing the smaller 
quantity of tar and soap (1-i gallon tar and 2 lb soap), both proved 
effective m destroying 100 per cent of the ticks on the animals treated 

If we again exam me the various tables which set out details concern- 
ing the degree of infestation of the cattle concerned, we shall notice that 
compared with the controls the actual number of ticks which were subject 
to treatment by any one ot these four different dips tested was at least 
very many thousands When we further examine the columns showing 
the actual number of ticks which survived treatment, we And that rarely 
did the number of such survivors exceed four or five Even where a 
considerably greater number of survivors were found ovipositing (such 
as No 120, Table VIIp ) it will be noted that the percentage of fertile 
eggs was fairly low, thus showing that probably only a small percentage 
of surviving females contributed fertile eggB 

On the whole it can be said that, although all four dips were highly 
efficient, there ib nothing like the margin one might expect between two 
treatments in a dip containing 6 lb arsenic per 400 gallons and one 
containing 9 lb of the same ingredient in an equal quantity of fluid 
The former occasionally allows not more than an odd tick to escape evt,n 
on the most grossly infested cattle, and the latter may apparently do 
likewise under some circumstances 

3 Interval between Treatments 

As shown in the tables, the intervals allowed were 3, 6, 7, and 10 
days Practically no difference was noted between the various groups. 
Odd ticks appear to escape irrespective of the interval allowed. It will 
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be noted that a greater number of engorged ticks were usually removed 
where the treatments were spaced at intervals of three days, but the 
number of such survivora contributing fertile eggs was in rpality no 
greater than where the intervals were larger 

4 Portions of the Body on which Hurvtvots were Found 

If we examine the subsequent history of annuals which received 
one treatment in an arsenical dipping fluid (aa Animals Nos 511, 512, 
513, and 514 in Table IVb ), it is at once evident that almost the whole 
of the ticks in the pre-adult stage at the time of treatment are immedi- 
ately arrested in their development and arc ultimately destroyed This 
may occur even when the arsenical content of the dip is considerably 
lower than the quantity laid down in the official formula (8 lb As^O, 
per 400 gallons) Thus Table V gives the complete historj of a number 
of cattle treated once in a dipping fluid f on taming only 5 lb arsenic per 
400 gallons, which fluid allowed only odd ticks not in the adult stage at 
the time of treatment to reach maturity This fact is, of course, well 
known from field obseivationr, where wc often find great difficulty in 
locating mature adult ticks on cattle in the second and thud weeks after 
treatment, even if the dipping fluid at tunes is considerably lower in 
arsenical strength than that pi escribed for the official dip 

Even if we introduce, immediately or soon after treatment, factors 
likely to strongly militate against the lethal eflitt of the arsenic, as by 
spraying with water (Table IVb ), we still see that the vounger ticka 
are largely if not wholly destroyed 

The same result is shown in Experiment 1 , where we used artificially 
infested cattle carrying large crops of tuks all of the same parasitic age 
at the time of treatment The observations there indicate that very odd 
tieks up to the seventeenth day of parasitic life are capable of escaping 
one treatment The only ticks which survived m appreciable numbers 
were those which happened to be in the last three oi four da vs ot 
parasitic life at the time of treatment (nineteenth and twenty -first day) 

On theoretical grounds, therefore, one would expect that, as a single 
treatment arrests the development of nearly all those ticks up to and 
including the young adult stage, a second treatment — placed at an 
interval of not less than five days, which will allow adults m the last 
four days of parasitic life to reach matuntj and leave the animal — must 
destroy the very few ticks which escape the first tieatment, and not only 
do this but leave a fair margin of safety. 

Why is it, then, that ticks are fonnd to be maturing on cattle even 
after two treatments in an arsenical dipping fluid containing as much as 
91b arsenic per 400 gallons Y 

We have always been under the impression that the thick, heavy 
winter coat of a tick-infested animal, particularly if the batr u» very 
dirty and matted together, may act as a protection to the tick beneath, 
and so prevent the dipping fluid from coming into contact with the 
parasite *$Ve have noticed in the field that when ticks escaped two 
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treatments the survivors were almost wholly found on the upper portions 
of the neck, back, and loins, and occas i onally on the outside of the leg 
between the patella and the hock These represent those portions of the 
body on which the hair is both denser and longer The point is all the 
more important because the region of the back and loins*, even in many 
veiy heavily infested cattle, relatively speaking, frequently carries a 
smaller number of the parasites than the region of the escutcheon and 
flank In our experiments and observations we have never found ticks 
surviving two treatments in the region of the escutcheon and inner 
surface of the flank, though in large numbers of naturally infested cattle 
these areas are the most heavily infested parts of the body irrespective 
of the class of animal exammed In fact, in the observations carried 
out by us in this experiment (No VII ) we found, that for the purposes 
of examination, areas of the body such as the under surface of the belly, 
brisket, escutcheon, and inner surface of the flank could have been 
entirely neglected No survivors at any time were discovered maturing 
in these areas, for the ticks here are fully exposed to the application of 
the dipping fluid 

Where a number of ticks were found maturing on any one animal 
after the second treatment, m nearly all cases they were found m one or 
two small areas in a mass of thick, long hair, and one could not escape 
the conclusion that in these oases the dipping fluid failed to make contact 
with the tick Animal No 482, which was treated with two applications 
of a medicament containing 9 lb anemo, 8 lb Stockholm tai, &c , with 
an interval of ten days between tieatmenta, yielded within a week follow- 
ing the second treatment nearly fifty mature female ticks, a considerable 
number of which oviposited fertde eggs All of the survivors were 
removed from a small area in the region over the transverse lumbar 
processes This animal, like all others, had been thoroughly immersed 
at the time of both tieatments 

When these ticks were discovered the day following the second 
treatment their condition and appearance indicated that the dipping 
fluid had not affected them in any way at the time of the second treat- 
ment, and the long, dense, matted hair with whioh the parasites were 
then covered probably also protected them at the time of the first 
application of the medicament 

Similarly with other cattle treated the indications were that whore 
the hair ia long and matted together, as it may be by means of feces and 
dirt, odd ticks may be afforded sufficient protection to allow of their 
complete or almost complete immunity from the effects of the dipping 
fluid 

* Tt frequently happen* that with badly constructed dips, and/or with cattle 
Inured to dipping, when oomptste unmen ion of the animal ia not prooured, ttoka may 
be found maturing on aooh places aa the top of the heed and nark, or any place that 
baa not been brought into oontaot with the dipping And 
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We think the question requires more study, but the mild winter 
conditions in North Queensland means that very few cattle develop the 
heavy coats found in the more wmtery parts of the State farther south, 
hence a good supply of suitable animals is not available to us 

Conclusions — The evidence which we have gathered points to the 
following conclusions — 

1 No two treatments at intervals of three to ten days, in a medica- 
ment containing up to 9 lb of arsenio ( As,O a ) per 400 gallons of fluid, 
can be relied upon to destroy all ticks in all stages on an infested animal. 

2 The omission of Stockholm tar and soap from the dipping fluid 
does not interfere with the efficacy of the solution as a tick-destroying 
agency 

3 Two treatments m a solution containing 6 lb aisemc as As,0, 
per 400 gallons is, under field conditions, as efficacious as two treatments 
in a solution containing up to 9 lb of arsenic in an equal quantity of 
fluid 

4 When fertile survivors are found after the second of two treat- 
ments in a solution containing 6 lb or moic of arsenic per 400 gallons, 
they occur under circumstances which indicate that the dipping fluid has 
failed to make proper contact with them 

SUMMARY 

The experimental evidence which we have been able to bring forward 
in the various experiments under review points to the following 
conclusions — 

The tick is more resistant to treatment with arsenical dipping fluids 
during the last thiee or four days of parasitic life The point is of 
importance in any system of tick eradication, in that treatments must 
be so spaced as to pi event as far as possible any tick fiom reaching the 
resistant stage 

The application of arsenical dipping fluids prevents remfestation 
for twenty-four hours after treatment but not for forty-eight hours 

if cattle arc allowed to enter water immediately after treatment 
and remain therein for considerable periods, the efficacy of the treatment 
is interfered with to a considerable extent 

Light showen do not seriously interfere with treatment, provided 
rain does not fall within an hour after treatment and the animals are 
allowed time to dry 

Retention of the animals in the vat — within reasonable limits — or 
increasing the length of the vat does not influence the effect of the 
dipping fluid on the tick 

Alteration in the physical character of the fluid, such as is brought 

about by prolonged use, does not interfere with the efficacy of the 

solution as s tick-destroying agency 

* » 
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No two treatnwnte with an arsemeal dipping fluid containing up to 
9 lb of arsenic a& As,0 8 per 400 gallons can be relied upon to destroy 
All ticks on an infested animal 

The omission of the emulsion of tar and soap from the official 
dipping fluid does not lessen the efficacy of the solution 

Ticks may be protected from treatment by the long, dense hair 
which occurs particularly m the winter time on many cattle 

Finally we might add that, although the evidence we have been able 
to bring forward m the above experiments helps to throw light on some 
of the more important points which arise when the question oi tide 
suppression is under consideration, there are other equally important 
points on which evidence is also necessary before one is able to fully 
appreciate the difficulties presented by the problem of tick eradication 
under Australian conditions 

Much more work u» required on the use of emulsions in dipping 
fluids As the dipping fluid containing 6 lb aisenic per 400 gallons 
was as efficac ious under ordinary conditions as the standard fluid ( 8 lb ) 
it is not improbable that still higher dilutions could be used with equally 
good effects 

It appears to us that the more frequent use ot dips of high dilution 
may prove a moi e efficacious method of bringing about tick suppression 
than the less frequent use of fluids containing larger quantities of 
arsenic It certainly offers a valuable field for further research 
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Some Observations on the Life History of 
tiie Cattle Tick ( Boophilus australis )* 

By John Lbgg, D V Sc , Government Veterinary Surgeon, Townsville, 

Queensland 

(Commu nuaied by Mt FA Petktns, li He Agr , to the Royal Hoexety 
of Queensland, 29th July, 1929 ) 

The history ot the cattle tick in Queensland shows that it entered 
the State from the Northern Territory at its extreme north-western 
corner about 1891, and from this point made little headway tor the 
first couple of years After the closure of the meatworks at Normanton 
'ihe parasite moved rapidly south and east, its spread being gieatly 
facilitated through movements of cattle by i ail 

In 1896 the tick reached Ilughendcn, and before the end of the 
same year it had extended as tar as Rockhampton In 1899 Brisbane 
was reached, but owing to its slower progress south of that city to the 
border of the State the tick did not appear in New South "Wales until 
3906 

At present the parasite has established itselt over all that aiea of 
Queensland where climatic and other conditions arc suitable for its propa- 
gation, the line ot demarcation between the infested and non-infested area 
being represented roughly by the watershed of the coastal rivers Between 
these areas there lies a strip of country where the presence ot the tick 
is discontinuous In dry seasons this strip is non infested , after a senes 
of wet years it is liable to become infested 

The losses due to the tick are twotold It acts as the vector in 
transmitting piroplasmosis (P btgemmum), a disease which has cansed 
very heavy losses in cattle in Queensland in years gone by, and even 
to-day ib a serious obstacle in the ttansfer of non-inunune cattle to 
infested areas, but apart altogether from its sssociation with piro- 
plasmosis it is undoubtedly an important pest of cattle, producing 
aiuemia, tick worry, &c , and is a definite handicap to the development 
of the cattle industry in Queensland 

in view of these cncnmstances it is very important that a lull and 
complete knowledge of the life history of the tick should be gained 

The cattle tick of Australia falls into the class of what arc knowrn 
as continuous feeders, that is, they pass through the whole ot their 
parasitic life attached to the one host 

Preovtposttton — The female adult tick docs not commence to oviposit 
immediately after reaching repletion and detachment from the host 
This period between detachment and the commencement of oviposit ion 
is known as the preoviposition period, and during this period the tick 

* An extract and a inminary of a Paper bearing the nm title, and whirl 
formed part of a theme for the Degree of Doctor of Veterinary Science in the 
University of Melbourne 
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usually hides beneath gram, debris, leaves, wopd, £e A aenea of ohserva- 
tiona showed that the penod was influenced by the season of the year, 
and varied from a minimum of two days in summer to twelve days in 
winter Roughly the periods are five to nine days in winter, four to an 
days in spring and autumn, and two to four days in summer 

Ovtpontxon, or the period occupied in producing eggs, vanes also 
according to the season of the year The differences between the summer 
and winter variations were not very great In summer, howevet, once 
ovipositing commences the majority of eggs are laid during the first 
week, and there is a marked tendency for ovipositing to cease abruptly, 
to be soon followed by the death of the tick, while dunng winter there 
is usually a gradual slackening-off of the process The dioitest penod of 
ovipoRitmg was five days (summer) and the longest thirty days (winter) 

Egq Stage — The egg is elliptical, dark brown in colour , and covered 
with an albuminous-like secretion 

Altogether 120 females were tested, and it was found that the 
average number of eggs per female was 2,579, the maximum being 4,269, 
the minimum 1,673 The greatest number of eggs laid by any one 
female dunng a 24-hour period was 731 

Incubation Penod — This vanes considerably according to the season 
of the year A very large number of eggs were tested out between the 
months of November and July, and it was found that the minimum 
penod was fifteen days (summer) and the maximum fifty-five days 
(winter) These figures were obtained at Townsville, wheie the average 
winter temperature is considerably higher than some of the tick-infested 
areas further south, so that probably the maximum figure would be 
higher still in southern Queensland, or even m the higher altitudes of 
the North 

The fertility of masses of eggs, selected indiaci lminately, was found 
to be vejy high During six months 127 batches were tested, and of 
these fifty-seven showed a fertility of over 90 pei cent , fifty showed a 
fertility of between 80 and 90 per cent , while the lowest fertility 
percentage noted was 68 

The above recorded figures oovenug the non-parasitic life of the 
tiek indicate why such an enormous increase in parasites takes plao» 
dunng a normal wet season on the Queensland coast 

Influence of Immersion in Water on Egg Fertility — Although 
moisture is essential to the incubation of the egg, excess of moisture, 
such as may occur dunng the submergence of large areas of land for 
longer or shorter penods dunng the wet season, might be detrimental 

Batches of eggs were tested over a penod of six months These 
batches were allowed to incubate for definite periods, and then split 
up into a series of different groups, and each group submerged for a 
definite penod varying from one to fourteen days 

As a result of these experiments it was found that submergence 
for twenty-four hours at any time dunng the ineubation period had 
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little effect on the fertility and ultimate development of the egg Nearly 
all batches submerged for seventy-two hours showed some fertile eggs, 
the number varying from 3 to 89 per cent 

Seven days' submergence completely destroyed several batches, 
though the fertility of some groups of eggs was as high as 72 per cent 

Ten days’ submergence destroyed all groups but seven, but even 
after such prolonged immersion one group of eggs showed a fertility 
of 81 per cent 

Fourteen days’ submergence destroyed all eggs but one group, which 
.showed a fertility of 12 per cent 

Otherwise the observations showed that the younger the egg the 
more resistant it was to immersion, while the incubation period was 
not affected 

The flooding of pastures therefore is not likely to have a serious 
effect on the eggs of the tick In fact, flooded streams possibly assist 
in the distribution of the parasite from one area to another 

Effect of Sunltght on the Egg — Direct sunlight was found to have 
a very injurious effect upon the egg A senes of observations, somewhat 
along the same lines sr those performed to test the effect of excess of 
moisture, were carried out 

Several batches of eggs were obtained and allowed to incubate for 
definite periods, and then exposed to direct sunlight for a short penod 
of from one to ten hours, the observations being carried out over the 
first six months of 1927 

The results showed that the effect of direct sunlight for even one 
hour at any time during the incubation penod completely destroyed 
many batches tested On cloudy days, where the sun yu largely obscured, 
odd batches withstood four hours’ exposure, but the fertility was 
considerably reduced 

These results show the beneficial effect of shade on the developing 
egg, and help to explain why the tick has never been able to definitely 
establish itself on the open downs of Northern and Central Queensland 
and the Barkly Tableland of the Northern Temtory 

The Larval Tick — The young larva is very minute, extremely active, 
possesses six legs, and stigm&l plates between the second and third row 
of eoxs> Under natural conditions they swarm over the herbage and 
occasionally collect in mosses together, particularly on the shady aide of 
blades of grass, Ac , moving round during the day with the sun 

It is remarkable how these masses of larva; detect a moving body 
in their vicinity and show the greatest activity when disturbed They 
frequently hang on by their posterior limbs and wave the anterior ut 
the air, this procedure facilitating their prospects of attachment to a 
passing host 

The maximum longevity of these larva* is a point of very great 
importance, as on it depends soma of ths methods of eradication, suoh 1 
aa pasture ablation, Ac. A sense of observations extending over fourteen 
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months were carried out with a view to determining this point In one 
senes of experiments batches of lame, each of which consisted of several 
hundred individuals hatched dunng a single 24-hour period, were isolated 
in the laboratory under circumstances which prevented their escape 
Some of these batches were supplied with an abundance of water, some 
received none, other batches were wholly shaded, some partly shaded, 
and some folly exposed to the sun As the maximum longevity was set 
down as the period between hatching and the day on which the last lame 
was seen alive, it was possible — as there were 150 batches tested altogether 
— to arrive at some definite data concerning larval longevity 

The maximum longevity noted was 154 days, approximately five 
months, this occurring in a batch of ticks hatched in the wintri, and 
which were shaded during the whole of the time and supplied with an 
abundance of moisture Fifteen batches showed a maximum longevity 
of 100 days upwards, while the majority of the remainder showed a 
maximum longevity of between sixty and ninety days 

It was noted that with many batches all the larvie remained alive 
and active for at least two months before mortality set in 

A second series of experiments were earned out m the open an 
by isolating small patches of grass and placing m wly hatched larvu* on 
these patches Moisture was provided throughout the experiment in order 
to keep the patches as fresh and green as possible 

Altogether forty-four batches of ticks were tested m this manner 
The minimum time occupied in any one batch between hatching and the 
death of all lame was sixty -five days, the maximum 112 days 

Maximum Non-Parasitu Periods — The maximum non-parasitie 
periods noted during the various recorded observations were us follows — 


Preoviposition 12 days 

Oviposition 30 days 

Incubation 55 days 

Longevit} of larvu 154 days 


The above figures, it is considered, are of considerable importance 
from the point of view of tick eradication It is possible that tbe 
figures may be sbghtly increased in the cooler infested portions of the 
State, but for the greater portion of the infested area of Queensland 
the above figures would, we think, be found to hold good 

Seasonal Factors Influencing the Son-Parasitic Life of the Tick.— 
The increase m the number of ticks during a normal wet season m 
Queensland may be enormous This is due to several factors Heavy 
rain which is the general rule provides an abundance of moisture, the 
long grass provides adequate shade, while the exoesnve heat shortens 
the incubation period of the egg to a minimum The non-p&rasitic life 
cyele may thus be completed m less than three weeks 

On the othci hand the cold, dry winters are adverse to the propaga- 
tion of the paraaite No ram falls over lengthy periods, and particularly 
in heavily stocked country tbe grass is eaten out and little shade may be 
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provided for the ovipositing female The eold weather necessitates a 
lengthy incubation period of the egg, which means that its chances of 
survival are considerably lessened 

This accounts for the inability of the tick to definitely establish 
itself over the downs country of Central Queensland, and for the tact 
that m a series of drought yean the parasites may completely die out 
over extensive areas of country In drought yean, when a heavy mor- 
tality occurs amongst the cattle population, the reduction in the number 
of possible hosts is also a t actor in determining the disappearance of 
the pest 

Parasitic Period — In order to obtain information on the parasitic 
life of the tick, a senes of clean animals were infested artificially After 
infestation all these cattle were allowed glazing under cirtiinmtanees 
which precluded the possibility of natural infestation, and were only 
placed in stalls just before the first females reached repletion 

The tattle used were of both sexes and aged from one to three 
Years Some of them, having been bred on clean countiy, had never 
been previously infested with ticks, others had been subject to more or 
less heavy natural infestation from the time of birth and were only 
cleansed a few weeks liefore being brought to expel iment Altogether 
fourteen animals weie infested during the summer and nine during the 
winter 

1 Larval Stage — Twenty -four hours after placing larval ticks on 
tiu animal, they wall be found to have distubuted themselves over the 
liody surface, to have selected their point ot attachment, and commenced 
to engorge A marked predilection is noted foi certain parts of the 
liody with most animals, the most heavily infested areas comprising the 
dank, inguinal region and escutcheon, the neck and brisket A tiny 
uerolar spot marks the point of attachment oi the tick, but theie is 
practically no exudate from the skin 

At seventy-two hours the tick has visibly met eased in size, changed 
to a paler colour which renders it more difficult to see, especially among 
the lighter coloured halts of the flank and escutcheon 

At the end of the fifth day engorgement is complete with many 
lame, and if removed from the host and placed in the laboratory at 
this tune nymphs can usually be moulted out from most of the ticks. 

During the sixth day nymphs begin to appear on many animals, the 
end of the seventh day secs most of the parasites in the nymphal state, 
though odd engorged larve may be present during the eighth and ninth 
days I 

2. Nymphal Stage — The nymphal tick emerges from the larval 
integument through the latter splitting along its sides and permitting 
the escape of the nymph. 

Apparently the nymphal tick almost immediately reattaches itself 
at or close to the' original point of attachment In odd oases only w^re 
we able to find completely unattached newly hatohed nymphs 
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Itegofffefncnt bf the fijrmph is rapid, and is fluently completed by 
the twelfth day of parasitism Tidswell* records the presence of adult* 
during the twelfth day, but we have not been able to observe them as 
early as thu, 

By the twelfth day, however, most of the ticks can be divided mto 
tWo groups — one of larger and one of smaller nymphs The numbers 
of each are about equal, and by weight the smaller nymph is about half 
the also of the larger The small nymphs represent the male adults, the 
larger the females 

The nymphs which ultimately produce male adults commence to 
moult as a rule a few hours before the nymphB which give nae to 
females Thus during the thirteenth day young female adults are com- 
paratively rare, but on several animals a number of young male adults 
were found 

During the fourteenth, fifteenth, and sixteenth days large numbers 
of nymphs pass through the moulting stage and produce adults Figures 
vary somewhat according to the animal examined, and to a certain 
extent with the climatic conditions prevailing, but examinations of a 
number of animals and covering both winter and summer shows that 
approximately 12 per cent of nymphs have moulted by the end of the 
fourteenth day, 50 per cent by the end of the fifteenth day, 75 per cent 
by the end of the sixteenth day, 90 per cent by the end of the seventeenth 
day Odd engorged nymphs may be present on some animals as late as 
the twenty-first day 

The details covering the development of the tick are shown in the 
following table — 
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8 Letioua Produced by the Nymph — The bite of the nymph » 
followed by a reaction Thu u in marked contrast to the bite of the 
larva, which apparently produces nothing more than a tiny erythematous 
patch on the surface of the akin, in the oentre of which the rostrum of 
the larvae is inserted In all our experimental cattle the appearance of 
the nymphal tick was followed during the next twenty-four hours by 
considerable swellings on the surface of the body The sue of those 
swellings vanes and depends on whether they are produced by one or 
several nymphs 'When produced by a single nymph they arc circular in 
appearance and measure up to an inch aorosb, but when large numbers 
of nymphs, especially when several hundreds are all in close proximity, 
the swellings may merge into quite large urticanal-like elevations The 
centre of the swelling, which corresponds to the point of attachment 
of the nymph, may be raised as much as a quarter of an inch above the 
surrounding skin, but the edges are not well defined, and gradually merge 
into the sut rounding tissues 

These swellings appear rapidly, remain for about forty-*ight hours, 
and just as rapidly disappear Theie is no doubt that they were much 
more conspicuous in our experimental cattle aa compared with cattle 
naturally infested, because with the former we were dealing with the 
appearance in some cases of many thousands ot nymphs all hatching 
over a very short period, while with naturally infested cattle under 
ordinary circumstances the uppearance of the nymphs would correspond 
roughly to the rate at which the larva* were being picked up in the field 

On subsidence the swellings m many cases are followed bv the 
appearance of a serous exudate around the point of attachment ot the 
nymph Necrosis of a small area of akin frequently follows with the 
formation of a tiny nicer The coagulated exudate may completely hide 
the nymphal tick, which does not seem to be m any way inconvenienced 
In animals whieh are possibly a little more sensitive to the bite of the 
nymph, the area of the ulcer may be manj times the sue of the nymph 
itself 

Infection easily follows, and where considerable numbers of nymphs 
are close together the small ulcers produced may coalesce, and in this 
way the typical tick-sore is produced The opinion has been formed as 
a result of observation of the results following the bite of the nymph 
that it is the nymph alone Which is mainly responsible for the production 
of “tick-sore” and for the “lumpy” condition of the skin in naturallj 
infested cattle 

4 Adult Stage — The nymphal integument splits longtitudinally 
and the young adult emerges The female usually reattaches at ouee at 
the same point or else in close proximity to its original position The 
male ticks, however, do not reattach, but pursue their functions in 
searching out the unfertilised female Some of them will be found to 
have located themselves beneath the larger nymphs which produce female 
adnlta, thus showing an ability to select the female really before actual 
moulting has occurred. 
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During the first three or four days of attachment the increase in 
size of the female is not very great Frequently she reaches a stage of 
engorgement approximately three or four times that of the unengorged 
state, and appears to remain bo tor a couple of days It is probably at 
this period that fertilisation really becomes effective, because, soon after, 
a rapid increase in sue may take place, to be followed by the final 
engorgement occupying only a few hours, and during which there is a 
relatively enormous increase m the sue of the parasite 

In any attempt to collect all the engorged females fiom a heavily 
infested animal, examinations have to be earned out every few hours or 
many ticks will be lost 

The minimum period of parasitism of the female adult is set down 
as six days, the average female taking usually a day or two longer 

The first engorged females complete then parasitic life history at 
borne tune during the twentieth day A few females m the summer 
time were noticed to have almost completed their engorgement by the 
end of the nineteenth day, but none were actually fully replete till a 
short time later 


The number of engorged females removed and the days on which 
removed are shown as follows — 


Day after infestation 

Sera 

January 

not 

February 

total 

Winter 

20th 

5 

20 

30 

62 

Slat 

13 

1,344 

1,357 

878 

22nd 

CO 

2,403 


1,038 

23rd 

02 

1,743 


2,391 

24th 

43 

034 

■gSff; 


25th 

25 

154 


IKYSfflSi 

26th 


S3 

■n 

2,355 

27th 

14 

43 


1,425 

28th 

12 

33 

45 

794 

29th 

ft 


15 

151 

20th 

2 

6 

8 

37 

31st 

2 

7 

9 

15 

32nd 

1 

7 

S 

17 

33rd 

0 

2 

2 

5 

34th 

3 

4 

7 

S 

35th 

0 

0 

0 

1 


2ft7 

6,580 

6,845 

15,044 


Jn the case of the summer observations it will be noted that the 
maxuptrin number of adults dropping off w r as reached on the twenty- 
second day , m winter the maximum number was attained on the twenty- 
fourth day 

The male ticks evidently disappear about the same time as the 
females, because after the disappearance of the latter, even in heavy 
infestations, it is difficult to obtain males In one observation we found 
males still present on the forty-sixth day after infestation, the last 
female having dropped on the twenty-ninth day It is therefore possible 
that under natural conditions a single male may fertilise several female* 
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A> a nadt of observations made on cattle which eta infected with 
a few ticks, all widely scattered over the surface of the body, the eou- 
ekufon was drawn that the female adult possibly faQa to reach a state 
of repletion if not fertilised by the male Attempts to thoroughly test 
the question by removing fully engorged nymphs from infected settle 
and permitting them to moult in the laboratory and then inducing the 
young female adulta to attach themselves to a dean boat proved abortive 
None of the young females could be induced to reattach to o fresh host 

The comparative sizes of the tick at different stages of its parasitic 
life were determined by gathering parasites of definite ages and ascer- 
taining the number required to make one gram 


Details are give below — 
Stage of Life History 


Approximate number 
weighing 1 gram 


Egg 25,000 

Larvae (un engorged) 50,000 

Lame (engorged three days) 11,500 

Larvs (engorged five days) 6,000 

Nymph (unengorged) 8,000 

Nymph (small, fully engorged) 1,200 

Nymph (large, folly engorged) 660 

Female adult (une n gorged) 790 

Female adult (engorged) 47 


This table shows that seventy-two hours after attachment the tiek 
is already four tunea its original sue (by weight), and by the end of the 
fifth day eight times as large 

The unengorged nymph w somewhat lighter than the engorged 
larvas , similarly the nneugorged female adult u lighter than the engorged 
nymph from whieh it arises 

The smaller engorged nymphs, oi those which give rise to male 
adults, are about half the sue of the larger nymphs which produce female 
adulta 

Little difference between the periods occupied during the cummer 
and winter by the tuk in the different stages of its parasitic life history 
was observed. In summer the ticks develop on the whole a little store 
lapidly than in winter The total period of parasitism of the tick in 
summer averages twenty-two days, in winter twenty-four days The 
maximum period occupied by any one tick was thirty-five days 

Heavy infestations develop slightly quicker than light ones, while 
ticks develop just as rapidly on those portions of the skin which are thick 
ns on the lighter and thinner areaa 

Neither ege, sex, nor previous freedom from the parasites had any 
influence on the development of the ticks. Cottle heavily infested all 
their liven and clnsnsed just before bang brought on to upmmat 
presented no dilWunnn from an rash which had never been prsvwuely 
•object to infestation, whether natural or othnrwws 

i 
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Factor * Influencing the Parasitic Life of the Tick — An important 
lecture noted in all the experiments designed to obtain information 
covering the parasitic life of the tick was that only quite a small 
percentage of the larval ticks which were used for infestation ever 
developed and reached maturity This was observed with all cattle each 
and every time they were infested The absence of dead ticks in a paitly 
developed state indicated that the ticks die before attachment or else soon 
after, and before they begin to engorge and develop Dead larval ticks 
can be found, but they are very hard to locate Of course, owing to their 
size they could be present in large numbers and still be difficult to locate 
American observers have also recorded the same feature, and state that 
the ration received had considerable influence on the development of the 
parasite In our own observations cattle grazed under natural conditions 
presented no difference from cattle stall-fed during the whole of the 
parasitic life of the tick Alterations in the rations of the stall-fed cattle 
made no apparent difference in the result 

We were able to test out the resistance of some veiy poor tattle m the 
drought of 1926, and found a very high mortality amongst the larva* 
used for infestation A year later, in 1927, the 9ame cattle but in much 
better condition showed a similar resistance 

Summing up, the conclusion was reached that neither the condition 
of the host nor the ration received had any influence on the development 
of the parasite 

The question of tick resistance, in the sense that but a small 
percentage of viable larvie placed on any animal ever reach matui ity, 
leads to the further question of tick resistance and tick immunity 

Tick Habituation and Immunity — This question of tick immunity 
has been acutely debated in Queensland at different times, particulaily 
because of claims which have been made to the effect that such resistance, 
known to occur in a very marked form m some animals, could be trans- 
fen ed ftom one animal to another by artificial means 

It ia known that many ticks inject a toxin into the host, and there is 
some evidence to show that, with some ticks at least, recovery from the 
effect of the toxin leaves behind a fairly solid immunity Thus with 
Ixodes holocyclus it is generally held that a recovery from the effects of 
the bite of the adult is followed by a strong resistance 

With Boophilus australis the evidence concerning the production of 
a toxin is provided by the swellings that occur after the attachment of 
the nymphal tick These swellings are quite characteristic and are just 
as evident in cattle after years of infestation as with cattle infested for 
the first time 

Many cattle, however, show a resistance practically from birth — 
particularly certain breeds An animal with a strain of Brahmin is 
usually more resistant, while our experience has led<tas to the belief that 
many Jerseys and Fremans are also highly resistant Odd animals of any 
breed may be found to be carrying but few developing parasites, although 
running on obviously heavily infested pasture 
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Our own observation* on the question of tick resistance and tick 
immunity led to tfae following conclusions. — 

1 That all animals display considerable resistance to the tick in the 
sense that only a small percentage of larval tic ks — apparently quite viable 
when placed on the animal — ever reach maturity 

2 That the mortality occurs before the latval ticks attach, or else 
soon after 

3 That many cattle appear to possess this quality of lesistanee when 
infested for the first time 

4 That the bite of the nymph in many cases is followed by a 
transient swelling, and thin swelling is probably due to the injection of 
a toxin 

5 That prolonged exposure to the tick rarely appeara to increase 

the nmmars icsistance 
• 

Host Relationship — Although a fairly strict parasite of cattle, the 
pest does not confine itself to the one host Occasionally single horses 
will liecome heavily infested with developing ticks, while others exposed 
to an apparently equal degree of infestation are hut slightly affected 
The reason is difficult to obtain Sheep u eakened by drought conditions 
are frequently heavily infested with ticks 

Ticks have not been observed to develop on any native animal or 

bml 

The infrequency undei ordinary cn eninstanees with whiih ticks 
attach themselves to any other host than < nttle is a point ot great 
importance in any system of lick eradication 

Natural Enemies — Unfortunately, perhaps, the tick in Australia 
appears to have but few natural enemies 

The willie-wag-tail (Rhtptdura motacilloidei) appears to be one of 
the most formidable enemies of the tick, but it is not a vet v common bird 
in parts of Queensland 

The crow frequently assists, while domestic poultry help to destroy 
female adults on the ordinary house cow 

Conclusions — The above observations have all been set down 
because of the paucity of literature on the subiwt in Australia, in spite 
of the seriousness of the parasite 

They show that there are some slight differences between the life 
history of the tick in Australia as compared with America, these 
venations can probably be accounted for by diversity of climate 

The tick has tended for years to establish itself m Australia every- 
where where conditions arc favourable, and it is probably only being 
arrested m New South Wales by vigorous counter measure*. 
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A Record of Devonian Rhyolites in Queensland. 

By Vf II Bbyan, M C , D 8c , and P W Whitxhousk, M Sc , Ph D 
(Deptftneot of Geology, University of Queensland ) 

One Text-figure. 

(Bead before the Royal Society of Queensland, 29th July, 1929 ) 

The purpose of this communication is to review the existing evidence 
of Devonian rhyolites in Queensland and to place on record several 
other extensive rhyolitic senes discovered by one or other ot the authors 
within the last few years 

(a ) Pkkvtously Known Localities 

1 E C Saint-Smith 1 in 1922 desenbed rhyolites from two loeshties 
within the Kangaroo Hills mining fields, and assigned both occurrences 
to the Devonian period The first of these (s senes of spherulitie 
rhyolites from the ClaTke River area, near Wando Vale) was found to 
lie uneonfonnably below a sandstone aeries containing Lepidodendron, 
whieh latter was referred to the Lower Carboniferous penod The senes 
containing these spherulitie rhyolites can be traced towards Oaky Creek, 
where “they are «een to pass suddenly into highly metamorphosed 
quartzites, slates, limestones, tuffs, Ac,’* with which ate interbedded 
rhyolites, spherulitie m part These “Kangaroo Hills formations’* are 
stated by Saint-Smith to overlie the limestones st Bnrdekin Downs 
which the contained fossils prove to be of Middle Devonian age Saint- 
Smith concludes — “It is therefore reasonable to assnme that the Kan- 
garoo Hills Series [including the rhyolites'! must, for the present, be 
assigned to an Upper Devonian age ’’ 

2 H I Jensen*, in summarising the geology of the Mount Coolon 
area, states — “The highly metamorphosed and Bteeplv inclined gar- 
netiferous quartzites and schists, probably early Dei onian, were followed 
by late Devonian da cite eruptions and later rhvolitic ei upturns ” He 
further states that “The rhyolites range from almost aphanitic glassy 
varieties to coarte porphyries ” 

(b ) Nzw Locautixs 

3 In May 1928, Bryan, while Investigating the sedimentary series 
, a few miles to the west of HerWton, same on an extensive develop- 
ment of beautifully banded rhyolites and interbedded rhyolitic tuffs 
and agglomerates The associated sedimentary rocks wore fine-grained 
sandstones, micaceous sandstones, siliceous greywaekes, conglomerates, 
quartettes, shales, and eberty shales. The strike varied between N and 
1*"W. The thl ok n sas of the rfcyolitee and rbvohtie tuffs Is estimated m 
at least fcOOOlfest 

’ V . . 


a 
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The age of the senes containing the rhyolites m uncertain, but it 
forms part of that extensive area of metalliferous sediments to which 
Jack* gave the name Ilodgkinson Beds, assigning them to the Devonian 
period partly on paheontological evidence In the Newellton district, 
to the west of the area m which the rhyolites were found, Stirling 4 
1 sported and described a younger non-metalliferons senes containing 
Bhacoptens lying unconformably above rocks of Jack’s Ilodgkinson 
Senes The lhyolites are therefore pre-Carbon if erous, and it seems 
reasonable to assign them to the Devonian penod 

4 In 1926 Whitebouse found, m the distuct around Mount Etna, 
about 15 miles north-west of Rockhampton, an extenaive Devonian senes 
of rhyolites and rhyolitic tuffs with interbedded limestones, shales, and 
radiolanan cherts These deposits recently were recorded by' him under 
the name of the “Etna Senes Serpentines of Devonian or Caibom- 
ferous age, belonging to the Great Serpentine Belt of Eastern Australia, 
have inti uded these beds , while at a later penod there have been exten- 
sive intrusions of basic and sub-basic rocks in the form of small bosses 
and numerous associated sills Limestones in this area were recorded 
by Jack", Rands 7 , and Ball*, while Randa also found Devonian corals 
The rhyolites, however, seem to have escaped attention, although the 
“hilicihed shales’’ of Mount Etna mentioned by Randa really lepreaent 
these rocks In Rands ’s report the surrounding rocks were recorded as 
Permo-Carboniferous This emn was due to a mistaken identification 
of a frondescent Favostte * as a species of Stenopora 

The senes in the Mount Etna district has an average strike of 
about 80° west of north, and dip* uniformly to the south at about 80° 
The beds were traced in a north-south direction tor 6 miles Their 
extension further north ha* not yet been traced, while to the south 
they disappcai under deposit* of alluvium Still fuither to the south at 
the mouth of Etna Creek they reappear At this locality, however, the 
beds strike N W and are almost vertical, the dips being to the N E 
They are very highly *heared and altered, suggesting the proximity of a 
fault and, possibly, also that they represent the southern limb of a 
syncline 

On these figures, assuming there has been no strike faulting, the 
minimum thickness of the series would appear to be about 15,000 feet, 
massive rhyolites, often with fluxion structure, forming the dominant 
rock type Numerous limestone lenses have been found, some of them 
of very considerable thickness Species of Atrypa, Sptnfer, Act wo- 
stroma, Favontes, Alveolites, iMophyUum, EeUoMes, “CyothophyUvm,” 
PhUhpsastrea, and the peculiar tryplasmid form, previously recorded 
from Silverwood by Richards and Bryan*, have been found in these 
lenses The question of the precise position within the Devonian indi- 
cated by the fossils is, however, left for discussion in a fuither paper 

To the east and west these beds were traced for considerable 
distances where, on each side, they passed under alluvium fnear Yaambs 
on the west and Mount Uedlow on the east) v 
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5 In more recent years the same author (P W W ) has found the 
rhyolites of the Etna Series in other parts of Central Queensland In 
the railway section from Tungamull to Nattkm Junction, on the Emu 
Park railway line, similar rhyolites* appear, following upon the Emu 
Park phyllites The relationship of the phyllites to the Etna Senes has 
not been observed in the field , but since the lower shale beds in the Etna 
Senes in this area are themselves phyllitic, the relationships are probably 

*Theae rocks He to the east of the alluvial depocute of Mount Hedlow, and pro 
bably represent a continuation of the Etna Sene*, which were found to diaappear to 
the mat beneath thu aUuHonu 
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conformable On the eastern slopes of Mount Shepner tbo rhyolites of, 
the Etna Senes were seen to be followed conformably by a great thick- 
ness of andesitic tuffs and agglomerates These tuffs are typically 
developed at Mount Berserker No limestones have yet been seen in 
this section 

6 In the Mount Morgan district there is a great development of 
rocks of the Etna Senes, particularly to the south of Mount Morgan, in 
the south-westerly portion of the pansh of Plows In that parish the 
rocks again are typical rhyolites with mterbedded limestone lenses No 
fossils, other than cnnoid stems, have been tound in the limestones 
The well-known “porphynes” and ‘ ‘ nbbon jaspers” of the mining area 
ol Mount Morgan* appear to be typical rhyolites of this senes intruded 
by the granite which forms the oountry rock aiound the town 

In the parish of Plews the Etna Senes strikes N N,W , dipping at 
about 25° to the E N E Conformably succeeding this series is a vast 
thickness of andesitic tuffs and agglomerates f Although generally like 
the senes at Mount Berserker, the beds in the parish of Plews include 
conglomerates, with well-worn pebbles up to 2 ft in diameter set in a 
matrix of andesitic tuff They also contain limestone lenses with an 
abundant Devonian fauna of corals, stromatoporoids and brachiopods 

The lower portion of the Etna Senes has not been observed any- 
where in this area To the east the beds have been folded into a aynclme, 
the centre of which is occupied by the fossiliferous andesitic agglomerates 

7 The Etna Series reappears along the main railway line between 
Rockhampton and Kaglan, where the beds stnke NNW and dip to the 
S W In this region rbyobtio tuffs appeor to be more abundant than 
rhyolite flows Limestone lenses are numerous and very large, and the 
well-known fossiliferous limestones of Marmor and Raglan are within 
this senes At Raglan, the most westerly locality where the Etna Series 
has been traced, the lower shale beds are phyllitic like those of Tunga- 
mull , while still further to the west, phylliteg of the Emu Park Senes 
are found As at Tungamull, the field relationships of the two senes 
have not yet been investigated, while the developments further to the 
south aie hot known 

8 Recently, Bryau has had the opportunity, through the courtesy 
of Mr R C Hamilton of Warwick and of Mr J D Gibson of 
Hunter’s Hill, of inspecting an area in Portion 4v, pansh of Moynalty, 
some 7 miles south-east of Gore, m Southern Queensland In this locality 
a thickness of several thousand feet of ohertifled rocks was examined 
The origin and true nature of these cherts was obscure until there were 
discovered on several horixona excellent examples of spbernlittc rhyolites. 


* See, particularly, G 8 Hart’* paper "further Notes on the Geology of 
Vomit Morgan/' A oat Inst Mining Sing, N 8, No fl, 1012, p S This little known 
paper Is n very voidable account of the geology of the areo. 

t Theoe form the to-called ‘ 1 OarbeaUcrena an d es i tes” Of the Mount MorgS* 
district 
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The rhyolite* wore themselves chertifled, but the nature of the weathered 
ourfaeee left no doubt as to their origin It would seem reasonable to 
suppose that the whole senes of cherts was largely, if not entirely, 
formed from the alteration of flows of rhyolite, and the absence of the 
stratification characteristic of cherts formed by the silicification of shales 
or other sediments certainly supports such a supposition The age of 
the rhyolites is fir from certain, but they appear to overlie a senes of 
limestones and massive red jaspers similar to those which have in other 
parts of Queensland been assigned to the Lower Devonian In these 
eirenmstanees they may be regarded tentatively as of Devonian age 

General Remarks 

During the past few years, Sussmilch 1 ' and Biowne' 1 have published 
general accounts of the igneous activity of New South Wales, while 
Richards 1 * has dealt with that of Queensland One of the most remark- 
able differences in the accounts of the two States concerned the rhyolitic 
lavas of the Devonian period Suasmilch points out that the Lower 
Devonian or “Volcanic aeries' ’ of the Murrumbidgee area is made up 
entirely of rocks of volcanic origin, consisting of rhyolitic lava flows 
and tuffs which are the equivalents of the Snowy River Porphyries of 
Victoria In the succeeding Murrumbidgcan epoch, 8,000 feet of a total 
ot 12,000 are composed of rhyolitic tuffs or tuffaceous sediments “These 
two epochs,” writes Suasmilch, “together constitute one of the great 
volcanic epochs of Australia ” 

It ia interesting to contrast this statement with Richaids's summary 
ot Devonian activity in Queensland, where rhyolites are not even 
mentioned 

The recent discoveries announced above go far to remove this marked 
discrepancy between the records of igneous activity in Queensland and 
in New South Wales Although the authors admit that there ate no 
strong a prton reasons for assuming a close parallelism of igneous 
activity in the two States in Devonian times, there is a marked strati- 
giaphicel similarity with which the igneous record now seems to be in 
harmony 

The absence of volcanic* of a rhyolitic facies from the extensive 
development of Devonian sediments in New England calls for some 
comment, m view of the great development of such ro>ks in the Murrum- 
hidgee area to the south, and the great geographical range of tho<«e now 
recorded from Queensland Two possible explanations present them- 
selves, namely — (1) That for some reason unknown there was no 
volcanic activity of a rhyolitic nature in the New England area, and (2) 
that the equivalents of the Murrumbidgee Senes are missing from the 
geological sequence of New England The latter explanation reopens 
the old controversy with regard to the spatial and temporal relationships 
of these two developments of Devonian rooks in New South Wales, but 
it is not the intention of the authors to pursne that theme in this paper. 

Whether all of the areas of rhyolitic activity m Queensland are to 
bo regarded k* exactly ^contemporaneous with the similar activity m 
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New South Wales, or whether they are even contemporaneous with each 
other, is a question that can be decided only when each of these areas 
has been studied in much more detail than has as yet been attempted 

Appendix 

9 Since the above paper was read, Miss D Hill, B Sc , has discovered 
a rhyolite (specimens of which she kindly collected for the authors) at 
Marblestone, some 20 miles south of Gladstone The rhyolite is associated 
with bands of fossiliferous Devonian limestones, and strikes with them 
a few degrees west of north, the dip being approximately vertical Miss 
Hill’s discovery makes an important addition to our knowledge of the 
Devonian rhyolites of Queensland 
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Contribution to the Queensland Flora, No. 4. 

By C T Whit*, Government Botanist, and W D Francis, Assistant 

Government Botanist 

Plate* IX and X 

(Bead before the Royal Society of Queensland, 26th August, 1929 ) 

The last contribution (No 3) appeared in volume xxxvu of these 
Proceedings, pp 152-167 The present contribution contains descriptions 
and illustrations of two new speoies A number of species are reoorded 
for the State for the first time A description of the flowers of Flmdersta 
Icemearpa White A Francis, is included , this speoies was described from 
fruit-bearing specimens only Opportunity is also taken to give looahty 
records of a few specie*) whose range was previously little known 

Obdsb RUTACELE 

Flmdersia lJBTicarp* White and Francis Described from fruit bearing 
specimens Flowering specimens have been collected by Mr T Fuller 
of Gadgarrah, Atherton Tableland, and the following description of them 
is given — Panicles terminal or in upper leaf axils, up to 10 in (25 cm ) 
long Calyx broadly cupular, about (2 nun ) across, lobes 6, ovate, 

leas than /j-in (1 mm ) in length Petals puberulent, ovate or narrowly 
ovate, nearly ^ T -in (2 mm ) long Stamens leas than half the length of 
petals , anthers re inform , filaments and staminodia (when present) very 
short and almost gland-like Disk orenulate Ovary globose, without 
conspicuous style or stigma 

Order RHAMNEE 

Sagsreda Brongn Freshwater Creek, below intake (Cairns 

water supply) near Cairns W D Francis, 7-7-1928 Soaadent shrub 
Specimens wen forwarded to the Director, Royal Botanic Gardens, Kew, 
for specific identification In a letter the Direotor writes — “Mr V 8 
Summerhayes has examined the specimen and reports that he cannot 
distinguish it from 8 hamosa Brongn , a native of Southern India 
S eostata Miq from Java and Sumatra also seems to be identical with 
this species ” 

Pmatans ligustrma Sieb Brookfield, near Brisbane Free flowering 
shrub about 3 ft high, only a few bushes seen Mrs B F Cnbb flowering 
specimens, 3-4-1928 This is the fimt record of the ooourrenoe of this 
speoies in Queensland. 

Ordsb SAPINDACEE 

Dodoossa b ir— ta MH A Betohe Stanthorpe J W Passmore. 
October, 1920 This record brings the known range of the speoies well 
within Queensland territory 
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Obdbb LEOUM1NO&B. 

Wmi aenhtte. Pem var ernhseoens Benth Leichhardt River, 
North-western Queensland Dr W MaoQilhvrey (ex Herbarium A Moms 
Nos 2140, 2840) A definite Queensland locality fair a little-known plant 

(Motttia ataBmlB Afs Kelsey Creek, near P roser pin e, North 
Queensland , Rev N Michael (No 948) A new reoord for the State. 
Determination verified at Royal Botanic Gardens, Kew Previously recorded 
for Sierra Leone and the Oameroons, Tropical Afnoa 

(hail nearopbyfla W V Fitsgerald Journal and Proceedings Royal 
Sooiety of Western Australia, vol 3, p 14?, 1918 Specimens of this species 
wore kindly fo rw ar ded by Mr W M Came, late Botanist and Plant 
P atho lo gi st of Western Australia, for eonspanson with Gassta n eur ophyH* 
Wluta k Franca, these P roceedings, vd xxxvu , p 100, 1990 The oom- 
pansea leaves no donbi that the two names a re applied to the same species. 
On aooount of pncnty m pubhoation W V Fitsgerald’s name takea 
prseedenoe, and, m consequence, our name becomes a s ynon ym 

LabiChsa Bkaafa n sp Plate IX Frutex ramubs teretabus pubes 
oentibus vel busutu , folns 3-0 fottolata, rhaohide pubeeoenti, fobobs 
anguste ovatis vel ellipticu supra asperubs subtus pibs senoeis kmgis vestitis, 
mssgme reeums, ad aptoem valde mncran&tu, utnnque reticulata , raoemis 
axillanbus rhaobide pubeeoenti vel hirsute , sepabs 4 lanceolatis vel anguste 
tnangulanbus acuminatis, sepalis supronus et sepabs mflmis majonbus 
et extus hirsuhs , petabs 4, gl&bna , stammibus 2, anthem bneanbus , 
ovano dense tomentoso, breviter stiprtato, stylo glsbro , legumine elbptioo 
ad apwem obbquo, pibs longis sparse veetito 

A throb Brsnohes, leaf rbaobis, rbacbn of inflorescence and outer side 
of outer calyx segments pubescent or hirsute Branehlets terete Loaves 
pinnate Leaflets 3-0 The lower pair of leaflets sre mostly inserted on the 
leaf rhacbia at or near its junction with the branchlet , sometimes there 
is a distinct oommon petiole up to 3 mm m length Leaflets asperuloua 
above, clothed with long fine silky bans beneath, ovate, elliptical or elongate- 
elliptical, margins recurved, prominently and rigidly mneronate at apex, 
prominently reticulate on both surfaces , lateral leaflets on petiolules 1-2 
nun. long, petiohile of terminal leaflet 2-3 mm , blade of lateral leaflets 
10-20 nun long, 2-3 times as long as broad , blade of terminal leaflet 20-49 
mm long, 2$-3J tunes as long as broad , the leaf dimensions include the 
2-3 mm long spmulooe point Raoemee xtHuy, pubeeoent or hirsute, 
1 5-3 cm long Pedicels 0-7 mm kmg Bep * 4, lanoeolate or narrowly 
tnsagulsr, acommste, 0-10 mm long , the u p per m os t of lowermost sepsis 
mb hirsute on the o uts i d e end are somewhat buger end Huber than the 
lateral ones which they enclose In the bud Petals 4, yellow, tinged or 
spotted with rad, glabrous, 9-11 mm long Stamens 2 ; filaments 1 mm. 
or less m length , anthers Ba se r , 4-7 mm. long Ovary densely tomentooe, 
obliquely ovate, on a short stipes almost 1 mm kag) style reddish, 
•jkbrous, about 3 mm. long. Fed eBtytiaal, ofahqua at apex finely hirsute 
especially on margins, on a stipes 1-2 mm king 
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Iiocality Forest Hoots Station, Gilbert River, North 

L Braes 

Allied to L ruputn* Booth sad iepmM from L rapid* u by its 
pinnate leaves The speene is named after its ooilaotor, Mr L Braai A 
specimen of the apeoies was forwarded to Mr F J Bae, Qownmnt 
Botanist, Victoria, for comparison with material in the National TT«rK«nniim 
Melbourne In reply, Mr Rae stated that there is an exactly similar speoi- 
men in the Herbarium from Gilbert River, collector B Damtres, labelled 
F v Mueller Labtehm niMa rar punata In hia Fragments, rol 10, 
p 7, 1874-1877, Mueller refen to this specimen from Daintne as a pmnato- 
leaved variety of Labxckea itthda Our speoimens do not appear to lapraimil 
a variety of L nitida Benth as they have only 4 sepals and 4 petals and 
not 5 as in L nifrda 

AWl> n sp Plate X Arbor partibus jumonbus 

femigmeo-pubeeoentibns , folus bipinnatis , pinms 1-jugis , foholis 3-4 
jugis , pinnulis petiolulatia ovatu vel lanoeolatis, apioe obtuse aouminatu, 
ban saepe obbquu, supra mtedis, vems et vsuubs atnnque pronunulu , 
pamoulis magms et termmalibus , oapitalis 20-30-dons , flonbua nesnlibus, 
oalyce oylindnco 4- vel 5-dentato, dentibus mmutis tnangulanbue, apioe 
puberulis, corolla 4- vel S-lobata, lobu ovatu, apaee peberulit, {tubo 
oylindnoo , staminibus numerosis, anthens renifotmabus nunutu , ov*no 
glabro fusiformi tenmter stipttato, stylo tenui , Isgumme late linesn eteo- 
oastaneo, valvis ext us retaoulatis , seminibus transversal plana orbsoulanbus 

Wood and pith of branehlets yellow , young parts and rhaohis and 
branoblets of the inflorescence ferrugineous pubescent Petioles 1-2 0 cm 
long Leaves on flowering branehlets consisting of I pair of pmius, each 
puma with 3-5 pairs of leaflets Petiolules 3-5 mm long , l e aflet blades 
ovate or lanceolate, obtusely aoumlnate, midrib, lateral nerves, and mtumlate 
vems visible on both surfaces, upper surface glossy, 3-5 lateral nerves on 
•aoh side of midrib, 3 5-0 cm long, 2-2} times as long aa broad Paaiole 
Urge and terminal, the ultimate branches bearing fasowles of 20-80 sessile 
flowers Flowers glabrous egoept pubendent apices of calyx lobes and 
corolla lobes Calyx cylindrical, 2-3 mm long, 1 mm diam , taath 0 «r 4, 
minute, subtmmgular Corolla 6 mm long, lobes 5 or 4, ovate, 2 mm long, 
tube cyfandnoal Stamens numerous, 9-10 nun long , tube oylmdnoal 
4 mm long, free from corojU tube , anthers radtom, minute Ovary 
glabrous, fusiform, on a sl en der stipes 2 mm long , style dander, 7 sun 
long Ppds strap-shaped, 7-12 cm long, 17-20 mm Hula, surface eetwulate 
Seeds orbicular, flat, 10-16 mm diam 

Locality Atherton Distnot, North Queensland, Ov er sa w Crothers of 
Provisional Forestry Board, end of October, 1027 

AukvUM jjptpita of tee genus the new species resembles 
ifc'nn proems w some ways, but is dMng^ded from 4 process by tee 
leaflet* tapering towards the apex. 
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Okdkb RHIZOPHORE® 

Bruguicn manful* Poir (B. sriopetal* W k A ) North Queensland 
coast without speoifio locality O Tandy XII , 1928 A new reoord for the 
State The species is distributed in Southern India, Malay Peninsula and 
Islands, and China 


Ordxb MYRTACELE 

Agoms lynoephala F v M Shrub 4-8 ft Yarrabah, North Queensland , 
Rev N Michael (No 1648) This is a new locality reoord for a little known 
plant The Rev Michael’s note on the species may be of interest — “ On 
a large dead stump on the side of the road I saw a big bundle of it tied 
together and drying m the sun Hence the dead appearance of the specimen 
I remember often having seen bundles lying about drying The natives 
■hake off the dead leaves and fruits and use the bundles as rough brooms 
to sweep round their huts They told me it is only gathered at a oertam 
swampy region ’’ 

Eucalyptus odontocarpa F v M Between Headingly and Barkly 
Downs Stations, near the Northern Territory Border, Queensland Dr W 
MaoGilhvray (No 2172) (Received from A Moms ) Dr MacGilhvray 
writes — “ Specimens of this tree were collected after crossing the Templeton 
River, between Headingly and Barkly Downs Stations, in lightly timbered 
porcupine country where there were numerous termitana It is a m&llee- 
like gum, several stems growing from a common base ” The species was 
previously known from the Northern Territory and the Kimberley District 
of North-Western Australia 

Eucalyptus ftuadrangulata Deane A Maiden Parish of Gladheld about 
32 miles from Warwick, Darling Downs , Forest Factor W J Gorman 
Determined by Mr W F Blakely of the Botanic Gardens, Sydney Mr 
Gorman writes — ‘‘A tree, in appearance like gum topped box, having all 
the appearances of that speoies both in field characteristics and appearance 
of the wood Some of the trees out 80 ft of timber clear to the first limbs 
The only plaoe I have noted this particular species occurring is on the State 
Forest Reserve 405, Parish of Gladfield, situated on the western summit 
of the Great Dividing Range, about 32 miles from Warwick and about 12 
miles from Maryvale railway station It occurs in scattered clumps on the 
spun separating the waters of the Goomburra Valley and Maryvale Valleys, 
and about 1 mile to 1) miles from the summit of the Great Dividing Range 
It oooun chiefly on open forest areas on the very summit of spun In one 
instance only a clump of trees was noticed on the edge of a dense vine 
scrub half way down one of these spun ” Previously only known from 
New South Wales 

Obdkr CAMPANULACEJS 

Isototna l o ngifl o r t Preal Naturalised about Imusfail, North Queens- 
land H G Ladbrook, C T White A native of the West Indies , 
naturalised in Java A new reoord for the State 
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CONTRIBUTION TO QUKXN8UAND FLORA, NO 4 
Obdbb EPACRIDEA3 

LflOOOpocm motions R Br Wallangtxra, New South Wales-Queensland 
bolder , J L Boorman, vu , 1904 Inglewood , G T White Plunkett, 
about 90 milee eouth-weet of Brisbane , C T White (No 0691), 24-2-29 
A new record for Queensland The WaQangarra specimens are from the 
National Her ban am, Botanic Gardens, Sydney, and bear the following 
note — “ The collector is doubtful whether the specimens were collected 
in Queensland or New South Wales They are very imperfect, but we 
have no better specimens from this locality ” The Plunkett specimens 
match the W&llangarra onee perfectly, both differ from the type, which 
grows from Port Jackson to the Bine Mountains, in the leaves being acute, 
not "obtuse or with a minute callous point ” as described m the “ Flora 
Australiensis” , the floral parts however seem to agree very well 

Obdbb MYOPORACEAS 

My opo mm platycarpum R Br Reserve 79, Whetstone, near Ingle- 
wood, approaching border of New South Wales R H Doggrell As the 
specimens bear leaves only, flowering or fruiting material is required for 
confirmation Not previously recorded for Queensland 

Obdbb ILLECEBRACEA3. 

Paronychia branhana DC Toowoomba, F B Coleman, 3-12-1927 
A native of Southern Brazil We are indebted to the Director, Royal 
Botanic Gardens, Kew, England, for the speoifio determination 

Obdbb CHEN OPODIACEA5 

Boabwvm mnltrilda Moq A native of South America but now widely 
distributed over the warm temperate and sub-tropical regions of the world 
A new record for the State The Clerk, Rosenthal Shire Council, Warwick, 
wrote, under date 19-1-1928 — “ I send you a specimen of a plant brought 
in by a Councillor from Leybum It is a strong grower and the leaden 
spread along the ground ” 

Obdbb LORANTHACEAi. 

Lcnnthui Chmdkdumdtt D C Inglewood (approaching border of New 
South Wales), parasiteo on Melal eu ca decora Salisb C T White (No 
6143), 28-11-1922 Shrub with blood-red flowers Not previously recorded 
for Queensland 

Obdbb EUPHORBIACEJS 

Poranthera ooryphost Brongn Messmee, via Cotton vale, Stanthorpe 
District M Greener Not previously reoorded for Queensland 
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Changes in Osmotic Pressure in Relation to 
Movement of Mimosa Pudka. 

By 1) A tfcKBtittT, D Sc (Department of Biology, Uaivermty of 

QntMilnd) 

(Bead before the Royal Society of Queensland, 26th August, 1929 ) 

In a foimer paper 1 on the effect of various reagents, including 
anesthetics, on the movement of Mimosa pudusa, evidence waa presented 
in support of the theory that anaesthesia, in so far that it hnplics a 
suspension of sensitivity, is a term which cannot properly be applied t) 
the effect of ether and chloroform on the sensitive plant The evidence 
may be summarised as follows — When the living plant is subjected to 
the action of chloroform or elher no suspension of activity occurs unless 
the plant is permanently injured Gaseous poisons such as sulphur 
dioxide, ammonia, formalin, and hydrogen sulphide have the same effect 
on movement of the living plant, when introduced under a bell jar, as 
have ether and chloroform In low concentrations response is normal, 
and activity is suspended only when permanent injury has been inflicted 
Temporary suspension of activity can only be induced by placing the 
plant under conditions unfavourable to its normal metabolism Absence 
of light or of oxygen may do this Tbe stimulation which has been 
reported from the effects of low concentrations of ether and chloroform 
by such workers as Thoday', Irving*, Haas*, and others has not upset the 
co-ordination of metabolic processes, irregularities are produced when 
the action becomes irreversible, or, in other words, when permanent 
injury has been produced When portions at the stem with the leaf 
attached are muneraed in ether solution the rate ef beading is propor- 
tional to the concentration of the solution, and until the petiole is firiljr 
depressed the pujviaus retains the power of movement, when stimulated 
by heat, through the remainder of the arc The pulvmus behaves in the 
samo way towards lipoid solvents Susyme poisons react differently, 
end movement » net directly connected with emqrma destr ucti o n , though 
naturally aff e ct ed by it as by any ether effect on the plant’s health It 
was concluded that the effects of ether and chloroform on the movement 
of Mimosa pudtea were the result of the lipoid solvent properties of these 
substances 

The action of alcohol, which is a mild animal anesthetic, is 
complicated by the fact that it prevents movement after a time by 
coagulating protoplasm The present paper is largely an attempt to 
elsmdate the behaviour of the pulvmus of Mimosa pudtea towards this 

riBflsnt 
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The work of W H Brown* m 1912 drew attention to the fact that 
pulvmi, which had remained erect after having been killed by heat, cuived 
when subsequently passed through various grades ot akohol and finally 
to xylol This was mteipicted as bmng the lesult of the aitificml change 
of osmotic pressuie induced 1>> the tieatment The suggestion has 
bc< i n made that this movement is closely comm ted with detndratiori 
phenomena In my foimei papei tlie ic-uectioii of petioles dehydrated 
by alcohol was contrasted with the permanent bending ot those treated 
with ethei (p 138) The rc erection of petioles lel.wcd bj dihydialion 
with altohol was regarded as a point, though not the mam one, in suppoit 
of the idea of the li[>oid solient action ot ethei and chloiofoim as the 
import ant factoi m their effect on movement It is necessary theietoie 
to determine whcthoi the dt pression and re-emtion olrs ived during the 
tieatment with alcohol and subsequent 1> with watei me due to an osmotn 
effect or not In tins paper it is proposed to ileal also with the t (Toots ot 
coagulation on movement of the pul uni 

Matoual was obtained from stiongiy gi owing plants raistd in the 
open in Brisbane, and <onsisted of slioit [ueces ot stem, each with a 
petiole attached, the pmns having been removed in oath ease As a large 
numbei ot plants had been inised foi the purpose each experiment was 
i ope.* tod at least twenty times, and the material used was hs utnfoim as 
possible with regard to health and age Young and old haves weie 
discarded It was not possible to use Ihioughout the work leaves whose 
petioles made the same angle with the stem, as this angl* varies grentty 
according to the position of the leaf on the stem, the angle of the stem 
(which is straggling), and the sui roundings 

It was pointed out in the last papei that this stein petiole mateual 
when allowed to erect in watei or m a moist atmospheie show's a audden 
and characteristic movement at or about 67 deg C, the temperature 
varying shghtl\ with diffeient specimens The petiole suddenly Imhjoiiics 
dopie&std, and aftei des< ribmg the full arc sudden lv letuins through an 
are of 5 deg or 10 deg After this no more movement is possible The 
power of re-eicction is permanently lost The double movement la 
interpreted as a heat response followed by a coagulation ot the protoplasm 
of ho many of the cells that a letum movement is pioduced The move- 
ment cannot be the result of ahock caused by difference of tcmpeiature, 
as m the experiment this was laised slowly enough to preclude such a 
possibility The coagulation of some ot the <ells at this point is 
apparently the cause of internal movements which aie a sufficient stimulus 
to cdUHe a response bcfoie coagulation has proceeded to snch a degice as 
to prevent it, and the aubsequent letmn then follows A microscopical 
examination before and after heating in watei to the leattion point 
fellows that coagulation ot a laige number of the cells docs uctually take 
place at this teinperatuie The protoplast in sue h cells is dark, shrunken, 
and granulai 

Aa the contraction of the cells of the lower halt of the pnlvmua is 
responsible for the first bending, any further contraction due to coagula- 
tion should produce moie contraction in the convex half than in the 

K 
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already contracted concave half, thus producing a return movement If 
this theory is correct the removal of one half of the pulvinus and subse- 
quent heat treatment should result in a single movement with no return 
A number of pulvini were theiefore treated by the excision of the upper 
half, others having the lower half removed The former irsponded, aa 
was to be expected, by bending downwaids, the latter by bending 
upwards On immersion in water a recovery took place, those specimens 
with the upper half ol the pulvinus removed electing their petioles 
through a consul* rably greater angle than was jm^sible with the intact 
material In some cases the upward bending was so pionounced that 
the petiole was reflexed to an angle ot — 30 deg with the stem 
Recovery of malcnal in which the lower half of the pulvinus had been 
removed involved a dcpiesMon of the petiole (This behaviour is well 
known and has l>een described in vanous papers b\ Bose, the 1 espouses 
of the upper half and the lowei half to electric. al stimulus have been 
investigated by Bose and Das\ who find that the response to stimulus 
of the upper halt, which is antagonistic to that of the lowei half, is very 
sluggish) Prepaiations weie gradually heated m water and it was 
found that although the petioles had m water at 25 deg C 1 cached a 
certain angle and remained station lry theie, the> moved slowly to a 
somewhat gi eater amplitude as the temperatuie was gradually raised 
ThiH should be expected as the icsult of heating The amplitude increased 
until at the temperatuie of 67 tleg there was a sudden ictuin upwards 
where the under half of the pulvinus had beeu leiruned, and downwards 
where the upper half had been removed 

As in the case with all these experiments, the actual angles before 
and after treatment vaned eonsideiably according to the position of the 
leaf on the branch, the angle of the blanch on the plant, and to the 
duection of lighting of the plant The following examples are typical 
when allowance for these factors has been made — 

Experiment 1 — 

Original angle of petiole with stem of the plant, 100 deg 

Angle aftei removal ot upper half of pulvinus, and recovery in 
watei at 25 deg C , 0 deg 

Angle after slow raising of the temperature to 65 deg , —15 dog 
(reflexed) 

Angle atter the bending at 67 deg , 45 deg 

Theie was no leturn movement 

E rptriment 2 — 

Original angle of petiole with stem of the plant, 100 dog 

Angle After lemoval of lower half of the pulvinus and recoveiy 
in water at 25 deg C , 130 deg 

Angle aftei the bending at 67 deg C , 80 deg 

There was no further return movement 
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It wss impossible to test the effect of heat on relaxed pulvim 
immediately aftei the excision of one half of the pulvinus in order to 
study the simple contraction due to coagulation When such pulvim are 
placed in watei their raoverv is extremely iapid The following gives 
an indication of the speed of the movement — 

Experiment 3 —Rate of lecovcry in watei at 2 5 (Ug V of pulvim 
with the lower half lemoved — 

Angle ot petiole with intact pnlvmiis after stimulation, 110 deg 

Angle of same petiole aftei removal of lower half of pulvinus, 
110 deg 

Angle after immersion m watei, 30 deg 
Time, 20 seconds 

Experiment 4 — Rate of recoveiv in wutu at 25 deg V ot pulvim 
wuh the upper half lemoved — - 

Angle of petiole with intact pulvinus attei stimulation, 45 deg 
Angle of petiole with uppfr half of pulvinus removed, 50 deg 
Angle after imincision in watei, 45 deg 
Time, 20 seconds 

These rati* may lx compared with the normal rate of recovery of 
an intact specimen when placed in watei This, at a temperature of 
25 deg , is usually about 21 minutes The effect of most reagents tried 
was greatly accelerated by removal ol pait ol the pulvinus For example, 
it was found that coagulation bv alcohol was effected in quarter the time 
if part of the pulvinus was removed The behaviout m water of dissected 
material opens up an interesting phase oi the subject of l espouse The 
20-second tesponse indicates that the lesppearanee ot osmotic substances 
in the cell is very rapid indeed aftei the e\< itfttory response A pulvinus 
in which thin slices have been remnvtd hom the sides but not fiom the 
top or the bottom shows the same rapid response, about 20 seconds being 
the time involved instead of the normal 21 minutes The significant e of 
this will be discussed at the end ot the paper 

Experiments 1 and 2 show that the double movement ol the intact 
erect pulvinus heated to about 67 deg V is d( tually due to the differential 
response of the upper and lower halves When one half is removed and 
the Remainder given the heat treatment, only a single movement w 
produced In the intact pulvinus the response at 67 deg followed by the 
slight return movement may be intei pi cted f therefore, as the normal 
shock response caused by commencement of coagulation in the tissues, 
followed by more or less complete coagulation which produces the return 
movement, the opposition of the low r er and upper halves being responsible 
for its relatively small amplitude 

Effects of Alcohol — The effects of alcohol on the pulvim were 
studied, making use of the movement which has been described above 
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Since the ultimate effect of alcohol on the protoplast is coagulation, as 
pointed out by Seifru 7 in the case of Elodea, it was first necessary to 
determine the time taken foi this to take place to a sufficient extent to 
interfere with the experimental procedure 

Experiment 5 — Coagulation in intact pulvim by alcohol — 

A large number of pieces of stem-petiole preparations were placed in 
alsolute alcohol and at intervals of 10 minutes a few withdrawn and 
placed in watei foi 10 minutes They were then gradually heated to 
67 deg It was found that 20 minutes in absolute alcohol did not prevent 
their re-erection aftn dehydration but that after 30 minutes some effect 
could be noticed, and aftei 110 minutes coagulation prevented any move- 
ment except m a few case*. Aftei this time theie was no re-ereetion on 
immersion in watei oi ( hange on lieatmg to 67 deg Below that there 
was re-cieotion, and at 67 deg a return movement, the amount depended 
on the length of time that the material had been in the alcohol 

Microscopic examination confirmed the assumption that coagulation 
had occurred, and the similarity of angle of pulvim aftei heat treatment 
and after alcohol tieatineut may be regarded as supporting evidence 

Expinment 6 — ('oHgul&tiou by alcohol in pulvim with one half 
removed — 

A similar experiment was carried out with two sets of material, m 
one the lower half, and in the other the upper half of the pulvinus being 
removed After seven minutes coagulation pi evented any further move- 
ment m most ot the pulvim, either in response to immersion in water or 
to heat tieatment aftei immersion m water, though a few still leacted 
slightly The average angle of pulvim with the upper surface removed 
was, after seven minutes in absolute alcohol, about 30 deg , and of those 
with the lower surface removed, about 130 deg 

Here we have another example of the shortening of the reaction 
time by the removal of pait of the pulvinus 

The effects of alcohol m coagulating the protoplast having been 
ascertained, experiments on its effects as a dehydrating agent could be 
undertaken with precautions to gu&id against this source of error It is 
evident that pulvim from which one half has been excised could not be 
used m experiments involving dehydration because of the lapidity of 
coagulation 

First, the effects on erect and on relaxed mateiial were determined 

Experiment 7 — Portions of stem-petiole material were placed in 
absolute alcohol immediately after their amputation Their angles were 
measured beforiund after dehydration A typical ease was as follows — 
Angle of depressed petiole, 80 deg 
Angle after dehydration, 80 deg 
Angle after transfer to water for one hour, 80 deg 

^These results may be contrasted with the following.* — 
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Experiment 8 — -Portions of the erect material were plaeeil in 
alcohol — 

Angle of erect petiole, 70 deg 

Angle after dehydration, 95 deg 

Angle aftei tranafei to water for one hour, 70 deg 

These experiments being carried out under Bimilar conditions and 
large numbers of specimens being employed, the possibility oi the diffei- 
pnee in behaviour being due to coagulation in the case of Experiment 7 
is out of the question The different behaviour is readily explained by 
the fact that one experiment started with pulvim whose cells possessed 
their full osmotic pressure, while the other started with those whose 
turgor had been lost If the re-erection of the dehydrated mateiial on 
treatment with water were due to osmotic absorption these would be the 
expected results If this re-ereetion were due to the dehydiation of the 
tissues, other than by osmosis, even m part, some i e-erection should have 
been observed in Experiment 7 Such was not the case, and it must be 
concluded that this artificially produced movement is essentially an 
osmotic one 

Effect of Ethei — Fuither expenments on material treated aB in the 
last experiment (Experiment 8) were earned out to lend further support 
to this idea 

Experiment 9 — Erected material was dehydrated in absolute 
alcohol and the petioles became depressed They weie then removed to 
a 5 per cent solution of ether No re-erect ion took place 

Experiment 10 — A modification of the last experiment was tned 
Elected material was placed m h mixture of equal parts of alcohol and 
ether A fall of the petiole took place, and on transfeienee to water at 
the completion of the depression no re-erection took place Similar 
results arc produced by substituting benzene or chloioform for ether 

In these cases the only difference m experimental procedute was the 
treatment of the material with ether (oi in confirmatory experiment* 
with benzene or chloroform) The difference in results was the failure to 
re-erect Here then is further support for the theory of the osmotic 
behaviour of dehydrated pulvim 

Erected material was placed in u 5 per cent solution of ether In 
one senes of experiments the upper half of the pulvinua, and in the other 
the lower half, was removed 

Experiment 11 — Erect pulvim placed in 5 per cent ether solution , 
upper half of pulvmus removed Tn a typical example the puhnnus was 
sharply turned back, the petiole making an angle of —60 deg with the 
stem After one hour in the ether solution (to ensure the maximum 
effect) the angle was —5 deg , showing a movement of 55 deg. On trans- 
ference to water no re-erection took plate On warming there was no 
action until at about 67 deg , the petiole subsided slowly to 20, deg , a 
fall of 25 deg. Thu behaviour was eharaeterutie, though of course 
amplitudes varied with different specimens. 



ISO nooiiuMM or m hotal soomr or Q tittmu iib. 

Experiment 12 — Erect pulvim with the lower half of the pdlnmn 
removed were placed in a 5 per cent eolation of ether The following 
was the behaviour of a typical sample — The angle of the turgid material 
with the stem was 135 deg The petiole waa depressed After ether 
treatment for one hour it had risen to 90 deg, and on transferenre to 
water showed no further movement. It was then heated in water, and 
rose to an angle of 75 deg — * e , the petiole rose through 15 deg Other 
specimens behaved similarly except for amplitude 

Pulvini were now given similar treatment when in the fully 
contracted condition 

Experiment 13 — Material with the upper half of the pulvmus 
removed was immersed in 5 per cent ether solution for one hour m the 
tally contracted condition The following are the measurements of a 
typical specimen — 

Angle before ether treatment, GO deg 

Angle after one hour m ether solution, 60 deg 

Angle after hot water treatment, 50 deg 

There was an erection of 10 deg in this particular case 

Experiment 14 — Material with the lower half of the pulvmua 
removed while in the fully contracted condition was immersed in 5 per 
cent ether for one hour The following are the measurements of a 
typical specimen — 

Angle before ether treatment, 1 00 deg 
Angle after one hour in ether solution, 100 deg 
Angle after hot water treatment, 85 deg 
There was an erection of 15 deg 

Prom these four experiments (11, 12, 13, and 14) it is seen that the 
original turgidity of the material has no effect on the final result when 
the tissue is treated with ethei This is as would be expected if ether 
destroys the osmotic character of the protoplast The erect pulvim after 
treatment by this method lose their turgidity, and, thia effected, their 
subsequent behaviout on the application of heat is the same as that of 
the originally contracted pulvim The effect of ether does not interfere 
with the coagulation movement which naturally is upwards in specimens 
in which the loWer half of the pulvmus has been removed, and downwards 
where the upper half has been excised 

Discussion 

The work of Blackman and Paine" indicates that the loss of turgor 
m the cells of the pulvmus of Mimosa pvdtca cannot be explained by a 
sudden increase of the permeability of tissues allowing the rapid 
pxosmosis otJ dissolved substances The conductivity method used by 
these investigators showed that loss of turgor waa due to the inactive tibO 
of t considerable part of the osmotic substances of the cells Brown’s 
work (loo at ), which had been published some au yarn* before, had 
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been An attempt at the artificial lowering of osmotic pressure in the cells 
by dehydration, and was successful inasmuch as a contraction of the 
pulvmus was produced The experiments described m this paper confirm 
Brown’s conclusions, and show that the movement during dehydration 
and subsequent re erection when the pulvini are transferred to water is 
actually dependent on the change of osmotic conditions When erected 
material is dehydrated a curvature takes place, and re-eiection is possible 
when the material is replaced in water When material in which the 
pulvini are m the relaxed state is deh>d rated and then transferred to 
water, no re-erection takes place , if the bending were a simple dehydra- 
tion phenomenon independent of osmotic changes, or partly ao, a 
re-erection at least in some degree should be observed The alteration 
of the permeability of the protoplasmic membrane by treatment with 
lipoid solvents prevents a re-ereotion of material which, orgmally in the 
erect condition, has been dehydrated in alcohol From theae two points 
of attack, therefore, support has been given to the view that the move- 
ment induced by dehydration is an osmotic phenomenon Sen 9 concludes 
from his work on the electneal resistance of living tissue that the loss 
of turgor in stimulated plant tissue is brought about by the induced 
permeability of the cell membrane He points out that, as Blackman and 
Paine admit, non-electrolytes form a considerable portion of the 
osmotically active substances within the cell, and that the amplitude of 
response of the leaf of Mimosa closely corresponds with the diminution 
of resistance of the pulvmus In view of the small amount of the 
exosmoaed electrolytes, however, it seems unwarranted to assume, without 
definite proof, a sufficient exosmosis of non-eleotrolvtes to cause the 
movement 

As has been shown in this paper, the sudden fall of a leaf on 
stimulation is followed by an immediate very rapid recovery if part of 
the pulvmus is removed Re-erection is about aixt> times as rapid in 
such a specimen as that in intact material if water is available If it is 
not available, recovery does not take place, but a cut pulvmus still 
relaxed after some tune in air, becomes turgid again m twenty seconds 
when replaced in water The relatively slow recovery in water when 
intact material is used is not duo to the opposition ot the movements of 
the two halves If portions of the tissue on either side of the pulvmus 
are removed and the stimulated material placed in water, re-erection 
takes place in twenty seconds, as it does when top or bottom halves are 
removed This rapid recovery explains why Hilburg’s plaamolytic 
investigations revealed no decrease in osmotic pressure m stimulated 
pulvini The slow return of the intact pulvmus to the turgid condition, 
and the rapid return of a pulvmus in which some of the surface tissue 
has been removed, indicates that the difference is due to the amount of 
water available. The recovery of potential osmotic pressure m stimulated 
pulvmar cells is therefore extremely rapid and is not to be gauged by 
the rate of movement of recovery in the nneut organ Such behaviour 
makes It still more difficult to accept the theory of a sudden increase of 
permeability lA the protoplasmic membnme on stimulation These 
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experiments show tbat if such were the case it must be followed almost 
immediately by a sudden deciease, and the reabsorption of escaped 
substances at such a rate is unlikely Further, m the sliced material 
escape into the water m which it is immersed would be rapid, and would 
not permit of the repeated response observed when such material is 
subjected to shock time after time 

The effect of alcohol on the movements of the pulvini also lends 
support to the contention that the contraction u» due to the inactivation 
of osmotic substance* rather than a sudden increase in permeability of 
the protoplasmic membrane 

The failure of le-ercction on the part of dehydrated pulvmi, which, 
before the alcohol tieatment were erect, when they are treated with ether 
is explamed as due to the lipoid solvent action of this reagent which has 
been discussed in the previous paper ( loc at ) # Whether pulvmi are 
contracted or erect, the final angle is the same after ether treatment, 
which indicates that their osmotic conditions Hie the same 

The establishment of these points m conjunction with the evidence 
formerly presented is advanced as support for the statement that the 
action of ether and chloroform (which behaves similarly in this respect) 
on the movement of 'Mimosa pudtea is essentially the action of lipoid 
solvents # 

SUMMARY 

1 When pulvmi of Mtmoia pudtea are heated in water, a sudden 
contraction, followed b> a slight return movement through about 10 deg , 
takes place when the temperatme reaches approximately 67 deg C 
Evidence is presented that the is turn movement is due to coagulation 
W'hich takes place in both halves of the pulvinus but which, because the 
lower half is already contracted, is more noticeable in the upper half 

2 When & oonti acted pulvinus from which part has been excised is 
placed in water, recuveiy takes place m 20 seconds, the uncut pulvinus 
requires about 21 minutes undei similar conditions From this it is 
deduced that the recovery of potential osmotic pressuie is much raoie 
rapid than would be expected from a consideration of the late of recovery 
of an uncut pulvinus 

3 Pulvini trcati d with absolute alcohol show the commencement of 
coagulation after 30 minutes, and aftei 110 minutes only an occasional 
specimen showed any response Pulvmi from which portion had been 
excised were usually prevented from showing any movement after 
seven minutes 

4 The action of alcohol on the pulvmi is to cause a contraction 
which is due to reduction in osmotic pressure The dehydration of 
pulvini which aie already contracted, if followed by transfer to water, 
does not result in any erection as would be the case if movement were 


* A fell statement of the ease in support of the view of the regulatory action of 
lipoids on the passage of material into and out of cells ban leeently been presented by 
^farDongall** 
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due to simple swelling, wheieaa similar treatment of originally turgid 
pulvim results in re-erection 


5 The treatment of such material with ether prevents any such 
^-erection This is interpreted as evidence m support of the lipoid 
solvent action of ether on the protoplasmic membrane, similar results 
being produced by the use of chloroform or benrene 


6, The treatment of living pulvim with ether solution produces a 
final angle which is the same whether the pulvini were originally turgid 
or contracted 
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Chemical Constituents of the Bark of Melicope 

ery throe occa. 

By T O II JoNfejS, 1) Sc , and M White, MS© 

( Tabled before the Roifal Society of Queensland , 28th October, 1929 ) 

Mehcope eiythrococca is a medium-sired tree native of Northern 
New South Wales and South-Eastern Queensland In the latter State 
it is most abundant in the drier type of scrub or rain forest, such aa 
occurs in the neighbourhood of Toowoomba, Nanango, Yarr&man, 
Kilkivan, Burnett River, &c 

The bark of the tree is rough, thick, and of greyish colour, and is 
povessed of a chai actenstic and somewhat penetrating odour Our 
attention was drawn to the necessity of an investigation of this bark by 
the Forestry Department, Brisbane, on account of reports received of 
irritating effects produced on the eyes of axemen cutting the trees and 
of the peculiar tingling sensation produced by the bark on the tongue, 
accompanied by stimulation of the salivary flow It may be noted that 
this latter featuie had formerly been commented on by Mr H Tryon, 
who considered it worthy of the attention of the medical faculty 

Examination of bark supplied from Yarraman, by Forestry officials, 
has resulted in the isolation of ehmicin as principal constituent (90 per 
cent ) of the essential oil contained in the bark, to the extent of about 
8 per cent in young tires, with lessei amounts in older trees 

The effects noted above seem to be due to the presence of this 
constituent, as it is much more pronounced with the free substance than 
with the original bark and is also possessed by elimimn obtained from 
another source No other constituent of the essential oil could be 
isolated and characterised 

The bark also contains as an important constituent a crystalline 
substance which is identical with lupeol, an alcoholic body isolated by 
other investigators from the peelings of lupin seeds, 1 the bark of 
Soucherxa gnfflthiana,* gutta percha, 3 and apparently of wide distribu- 
tion Although conflicting statements regarding its composition and 
derivatives appear m the literature, the later investigations of Cohen 4 
have resulted in more accurate knowledge This author concludes that 
hfc peol u s mixture of two substances of molecular composition 
^ owreeults confirm most of the data obtained by Cohen, except the 
t ^ | ” ► *■ 



GHW10AL OOIfBTmntNTS OF BARK OF MKUOOPR EHYTHBOCOCCA 155 


moleeular composition, which we believe is more accurately represented 
by the formula O t0 H M O, isomeric with the amynns 1 , the speoifle cokmr 
reactions of which are also given by lupeol 

Experiment \i. 

In our examination of the bark, attempts to remove the essential 
oil by steam distillation 1 vaulted only in imperfect separation, and we 
have made use of peroolation methods, using ether as a solvent on the 
small scale and light petroleum with latger amouhts of bark 

Ten pounds of finely 'ground bark on exti action with ether gave, 
after removal of ether and distillation of the residue in vacuo with 
glycerine, 38 ccs [ 8 pei cent ] of oil with the following constants — 


di« d 

10343 

n o ' 

1501 

1 °] 1) 

1 1 

Acid ■value 

ml 

Acetyl value 

ml 

Ester value 

29 


Fractionation of 35 ccs of the oil at 30 mins pressure resulted in 
the isolation of 30 ccs of a fraction b p 180° C with a small lower 
f i action 2 ccs 

For the large fraction (30 ccs ) the following constants were 
obtained — 

d,, , 1068 

n e 1 5280 

o 

These constants suggested ehmiem, which was confirmed by the 
following experiments — 

(а) Combustion results — 

Found C 69 5 per cent H 7 7 per cent 
Ci.H^O, (elimicin) requires C, 692 117, 

( б ) Methoxy determination — 

2574 grs gave 7748 gi amines Agl, indicating three 
methoxyl groups 

(O Oxidation with potassium permanganate in alkaline solution 
gave tnmethyl gallic acid M P 169° C 

(d) Conversion to iso>ehmicin by boiling with sodium ethoxide 

' solution, from which was prepared lso-elunicin dibromide 
MP 88® C 

Itolatxon of Lvpeol — As the residue left after removal of the 
elinuein from the ether extract, in the experiment recorded above; gave 
indications ef the preeenee of a crystalline substance, larger quantities' 
of bark (60 lb ) were crashed and repeatedly extracted by peroolatiott 
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with low-boiling petroleum ethei The greater portion of the solvent 
was removed by distillation, resulting in the deposition of considerable 
quantities of semi-solid matei lal, which was separated as far as possible 
fioni the oily liquor containing the essential oil [70 ccs elimicin were 
obtained from this oil] 

The semi-solid material — flow which on the small scale crystals of 
lupeol could eventually be obtained by draining on a porous tile and 
recry Btallisation of the resulting solid* — was boiled under if flux with 
alcoholic sodium hydroxide to hydrolyse fats and esters and the lupeol 
extracted with peti oleum ether 

After this tieatment the lupeol could be readily crystallised from 
alcohol and, aftei purification, needle-shaped ciystals weie obtained 
M P 212° C Yield of purified lupeol 52 gt amities 

Combustion tesitlia — 

Found C — 84 3 II 116 
(\i>H bo O lequnes C 84 5 II 11 7 

Lupeol acetate, prepared by acetylation, melted at 214" C The 
acetyl value was 120 

Lupeol legenerated from the acetate melted at 212° C 

Lupeol benzoate prepared by ben70> lation, melted at 2t>4° C 

Lupeol phenyl caihtmuie, piepared by the action of phenyl uo- 
cyanate, melted at 226° 0 

Lupeol Bromo Acetates — Two mono-biomo acetates weie obtained 
by adding biomme in caibon tetrachloride to lupeol acetate in the same 
solvent 

Separation was effected by fractional crystallisation from alcohol 

The raoie spaungly soluble bioino-aeetate separated in crystalline 
plates, and melted at 204° C, and contained 14 7 per cent, of bromine 

The second bromo-acetate (crystalline needles), more soluble m 
alcohol, and therefoie not as readily purified, contained 16 6 per cent of 
bromine, and melted at 166-168° C Reeo\erv of the acetates from their 
bromo denvates by reduction with nnc dust and glacial acetic acid gave 
two acetates of MP 214° C and 156° 0 lospectivoly Fiom the foimcr 
of these — that is, from the least soluble biomo-aoetate, and obtainable in 
sufficient amount, the lupeol was recovered by hydrolysis The melting 
point was 211° C, and on analysis gave results in agreement with the 
foimula C, o H j0 O 

We were unable to obtain sufficient pure alcohol from the second 
bromo-acetate foi analysis, but the peicentage of bromine would indicate 
a diffeient moleculai composition from 0,3 oO 

Lupeol biomo-benzoatf — Thm was prepared in similai manner to 
the biomo-acetAte, and the sparingly soluble bromo-benzoate [Br — 12 7 

’Afyatals bo obtained poeeeaaed specific rotation [ a]D = + SI 4 The balk of 
<mr material, obtained after bydrolyaia of fata, was inactive, and therefore rmoeraieed 
dnrtttg the hydrolyna* 
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per cent ], reciystallised from acetone and then from ethyl-acetate, 
melted at 240° C Our supplies of material were inadequate for definite 
isolation of the second biomo-benzoate analogous to the second broruo* 
acetate 

These results are in substantial agieement with those ol Cohen, and 
confirm hiB view that lupeol is a muctuic of two substances, one, however, 
appaieutly present to a much gi eater extent than the othei 
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Cytiaria septentrionalis, a New Fungus attacking 
Nothofagus Moorei in Queensland and New 
South Wales. 

By D A Herbert, D Sc , 

( Depart meat of Biology, University of Queensland) 

Plate XI 

(Bead before the Royal Society of Queensland, 25th November, 1929 ) 

The genua Cyitana comprises five recognised species parasitic on 
the Beeches (Nothofagus spp ) of South America, New Zealand, and 
Australia 1 C Gunnu Berk occurs in Tasmania on Nothofagus Cutmtttg- 
kamtt, but not on .V Gunnu McAlpme* records it from Victoria from 
the former species It is reported by Simpson and Thompson* as the 
greatest opponent of the forest growth of Nothofagus Menttesn m New 
Zealand C Purdies Buchanan, described from N fusca m New Zealand, 
is regarded aa belonging to C Gunnu Buchanan’s description is very 
brief and inadequate, but his illustration shows that this species was 
almost certainly the one described by Berkeley from Tasmania thirty- 
seven years before C Bet teru Berk attacks N obltqua m Tierra del 
Fnego, Patagonia, and Chile, C Danctuu Berk attacks N antarettea 
and N betuloidts in Tierra del Fuego, Patagonia, and Chile; C Hartoit 
Fischer ib found on N betulotdes and N antarettea in Tierra del Fnego; 
and (' Hooker i Berk occurs on the branches of N, obltqua and N, 
antarettea in Tierra del Fuego, Patagonia, and Hermit Island, Capo 
Horn C, due if omits Lev , a tremelloid fungus found in dead bark in 
Chile, is not regarded as a Cyttaria 

Of the twenty-one species of Nothofagus recognised (under Fopiw> 
m the Index Kewensis, eleven are South American, seven New Zeadscad, 
«nd three Australian species. There are m addition a number of hybrid* 
d&scnbed from New Zealand 

f 
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Cyttana is confined to the genus Notkofagus, but as the records 
show, more than one ipeciee of beech may be attacked by the same species 
of fungus, while the same beech may be parasitised by more than one 
speeiea of Cyttana The wide range of Cyttana and its occurrence on 
different host speeiea raised the question as to ita possible occurrence in 
New South Wales or in Queensland on the northernmost of the southern 
beeches — Nothofagyt Moore t This species occurs in Queensland on the 
higher levels of the McPherson Range at an altitude of approximately 
3,000 feet from sea level, and also in various localities in New South 
Wales as far south as the Gloucester River 

An unsuccessful search was made in May, 1928, for Cyttana m the 
beech forest of Roberta Plateau, but the O'Reilly brothers, residents of 
the Plateau, fiom a description of the Tasmanian species, said that they 
had at times seen such a fungus near the New South Wales border In 
May, 1929, on another visit to the area, a number of the typical galls, 
similar to those found on N Cuntunghamu when it is attacked byCyttana 
Gunn it, were collected, and the O’Reilly brothers reported that two of 
the fruiting bodies had been brought back from the border in November 
by a visitoi , but had unfortunately been lost There seemed little doubt, 
therefore, that Cyttana was to be fonnd in Queensland on N Moorei 
Mr C T White, P L S , Government Botanist, at the beginning of 
September, 1929, while visiting Mount Ilobwee, about 14 miles south of 
Beechmont and on the New South Wales border, obtained young stromata 
of a typical Cyttana These were already the size of C Ounnu but were 
far from mature, the cover layer of the apotbecia being intact and the 
asei undeveloped On 17th September, therefore, the sMme locality was 
visited by the wnter, and by that time it waa possible to obtain a 
satisfactory amount of mature material 

Mount Hobwee is on the border of Queensland and New Sonth 
Wales, at the eastern end of the Queensland National Park It reaches 
an altitude of 3,680 feet The Cyttana was collected lioth sides of the 
border Only a few acres of beeches were attacked on Mount Ilobwee, 
and those near the summit The moss-hung branches and the general 
character of this patch seemed to indicate that the cloud-belt waa the 
important factor in the localisation of the fungus Similar conditions 
obtain at Mount Wannngra, a few miles west, where the other evidence 
of the presence of Cyttana waa found 

The name of Cyttana soptenindnaltt is proposed tor the new species, 
on account of its being the northernmost member of the genua The 
description is as follows. — 

Cyttana aeptentnonolu sp nov — stromata gregana, globoan, 6-7 
cm diam , demum cava, superfine ubiqne locellata, flava , loeellis 3 ram 
latis, aacis eyhndrrecis 170-210 p longia, 17 p latia, oetosporw, non 
stipitatu, apondua gibbons, 16 p diam., jiaraphymbas filiformibas , 

S eeies edulis. Bab in sumrao monte Hobwee, ad ram as vivos Notkofog » 
aeret, Sejh 1929* 
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The new species is distinguished immediately trom the other 
Australian species, C Gunnn, by the size of its fruits The stromata 
are produced m clusters of varying numbers, sometimes a hundred or 
more, on characteristic swellings ou the attacked branches Usually the 
smaller branches are affected and the cluster may encircle it In larger 
branches it may be lateral The stromata m a typical cluster may be 
in all stages from small iound parchment-coloured objects, a millimetre 
or so in diameter, up to the fully grown structures 7 or 8 centnneties 
across When not crowded they icmmn globular, but usually through 
mutual pressure they necessanly become pyntorm In the early stages 
they arc homogeneous thioughout, but aic at length hollow, to a slight 
extent fiom a gelification ot the intenoi but mainly owing to the growth 
of tho jieiipheral layers The inner suifaco of the matme fructification 
is regularly verrucose, each prominence representing an apothecium 
When Ihey have attained the diametei of approximately 1 centimetre, 
a regular reticulate pattern is appaient on the surface Later, dehiscence 
takes place and the apothecu are exposed These are rathei angular 
in outline, yellow, and usually 3 TTullimeties across The apotheeia 
<over the stromata except for a small portion of the base, those at the 
apex are the first to dehisce The sterile basal region is much smaller 
comparatively than that of C Gunnu The asci are 170-210 micia in 
length, 17 micia m breadth, and eight spored, the ascospoics globular and 
1 5 inn ra m diameter The parapln sen are filiform The mature stromata 
are somewhat gelatinous and of the consistency ot a Huneola When 
disturbed they emit a cloud of asoospores The ground beneath affected 
beeches is sticwm in the season with freshly fallen and decaying Cyttana 
fruits, which are quite conspicuous on account of their reticulations and 
the yellow colour 

In d diy atiuosplieie the stromata become leather} On Mount 
Hobwee, however, they remain gelatinous and are foiced off by their 
growing neighbours Those that do not fall (being held by two or three 
growing adjacent) rot in the c lustci, and the decay spreads to the 
younger one*, the apotheeia of which may not have opened The fungus 
responsible is a Monilia Tt coveis the affected fruits with a fine white 
mass of mycelium, tufted at first, the tufts finally confluent 

The branches of the beech beyond the Cyttana galls are retarded in 
their growth, and the gall occasionally is at the end of the branch, the 
distal paits of which have lieen killed At other times, though, a number 
of clusters of the traits occui along the length of a branch, the general 
appearance, apait from the galls, is normal The disease is eertainlv a 
serious one, but beeches, whether attacked or unattacked by Cytiana, 
are almost invariably \eiy decayed, and perfectly sound trees are 
exceptional 

The previously described species of Cyttana are all edible Darwin, 
in his Journal of Researches, described C DtoV'imx of Tierra del Fuego 
as being eaten uncooked m its mature state It has a mucilaginous 
slightly sweet taste, and a faint smell like that of a mushroom The 
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Tasmanian C Ounmt was eaten by the aborigines, and was known to 
the settlers as tree morel L The Queensland species has practically no 
taste or smell, but the stromata, especially when immature, are quite 
palatable 

I am indebted to Mi , Mrs , and Miss Rankme, of Boechmont, for 
their help in obtaining the material Irom Mount Ilobwee, to Mr U T 
White, P 1 j 8 , Government Botanist, Queensland, tor locating the fungus, 
and to Mi Clive Lord, F L 8 , Director of the Tasmanian Museum, for 
ppeennens oi C Ounmt 
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I —INTRODUCTION AND OUTLINE OF CONCLUSIONS 

The stratigraphical relationship between the rich plant-bearing 
Ipswich and Esk Benes has long been a problem calling for settlement 
The two senes are geographically close, paleontologically and structurally 
rather Riimltf, and yet lithologically different 

During the current year the author has been engaged on this 
fascinating problem and has obtained results indicating that the two 
senes represent closely related phases m a shallow fresh-water basin, 
with but a alight ohronologioa! difference For in effect the basal con- 
glomerate of the Ipswich senes changes laterally into the highest division, 
of the Esk senes, the Esk shales The Ipswich ooal measure shales thu 
out rapidly northward, and are missing from the basin north of Bellevue, 
where the overlying Bundanba sandstone comes to rest without apparent 
unconformity on the Esk shales 


* 
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n —PREVIOUS WORK 

Very early in the se&roh for deposits of industrial importance in 
Queensland, coals were discovered in the Ipswich area m 1843 1 Some 
time later seams with a rather greater percentage of volatile hydrocarbons 
were found to the west of Ipswich, at Walloon, and on the Darling Downs, 
In both looahties the seams occurred in a freshwater senes of soft sand- 
stones and shales , consequently, the measures of both districts were 
written of as one formation — the Ipswich formation 

Gradually the supenonty of the oo&Ib near Ipswich (due to situation 
and quantity) became evident, and W E Cameron was detailed by the 
Government to mako a geological survey of the Ipswich area By 1005 
he found 1 that the Walloon coals were on a higher horizon in a conformable 
series than the Ipswich, the two being separated by a barren sandstone 
stage, the Bundanba sandstone The Ipswich stage was then divided 
into two — (1) a very thick basal conglomerate, and (2) the coal- bearing 
beds , these latter were Hhales, sandy shales, and sandstones with coal 
seams at vauous horizons, all beds being markedly lenticulai in character 

In 1910* Dr Marks continued Mr Cameron’s work eastward and 
south-eastward to the coast, and showed that the Mesozoics there were 
the lateral equivalents of those of the Ipswich basin He found that no 
detailed comparison could be made, due to the lenticulanty of the basin 
deposits r but that there was a division into three major groups equivalent 
to the Walloon, the Bundanba, and the Ipswich stages There was no 
basal conglomerate, but Cameron m 1905 showed that the basal con- 
glomerate along the nqrthem boundary of the field thinned out towards 
Brisbane Cameron had mapped 4 at various places, towards the base of 
the basal Ipswich conglomerate, outcrops of an acid tuff Dr Marks 
mapped in detail a rhyolite tuff taking a definite course through Brisbane 
and southwaid, always at the base of the Ipswich beds 

Meanwhile odd coal seams and plants of an Ipswich facies had been 
reported from round about Esk , and in 1912 Dr Marks* visited the area 
to investigate coal prospects These he reportod of no economic value 
But he came to the opinion that the age of the beds about Esh was 
Walloon, due to their geographical position with respect to the Ipswich 
senes 

This, then, was the Btratigraphical position when Dr Walkom 6 
studied the collected Lower Mesozoic plant fossils of Queensland, and 
their literature The material he worked on was chiefly drawn from the 
well-known Denmark Hill horizon at the top of the Ipswich coal measures t 
but small collections from many other localities of unknown horizon 
were also examined Dr Tillyard 7 studied the insects from Denmark 
Hill , and both workers oonchided that the Ipswich coal measures ware 
Rbmtio or yppor Tnassio in age The plants from about Esk seemed 
to belong ot£~ the whole to genera believed to be characteristic of the 
Juraapc. Consequently, it was not suspected that the correlation of the 
shales about Esk with the Walloon series was erroneous Mr Cameron 
mu meanwhile stall working m the Ipswich field, and in 1922 his latest 
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and most detailed map was published, unfortunately without a report. 
In this map Mr Cameron shows that he interprets the structurally 
complicated West Ipswich area as a N W -S E faulted antiohne 

'two new workers in Messrs Reid and Morton now entered the field 
They followed the vertical strip of rooks in the West Ipswich area north 
past Pme Mountain to Fairrtey View Quite close to this strip only 
slightly molrned Ipswich or Bundanba strata were to be found f and the 
vertical strip seemed to be devoid of the coal seams and shales so 
characteristic of the horizontal senes 

These observations suggested to Messrs Roid and Morton an mtapre- 
tation very different from Cameron's Went Ipswich fault They 
concluded that the vertical beds wore an older senes on which, after a 
violent orogeny, the Ipswioh coal mcasuies were deposited Nevertheless, 
the flora of the vertical bods were all forms found m the Ipswich beds 
This vertical strip they called the Borallon amp* They traced it ]>ast 
Femvale to Northbrook, where the> mapped in the Esk senes as 
unconformable on it 

The publication 8 of their views gave nse to the interesting 4 Borallon 
Controveisy ” 9 which ended by their recognising 10 the vertical strip of 
“ Borallons " as due to the effect on the Mesozoic Ipswich and Esk beds 
of a very regular and strong folding and faulting movement, running 
N N W from Boaudesert to Uoomen 

Apart from the recognition of this strong line of movement their 
work had a distinct value in that the rocks of the Esk area were grouped 11 
into an Eak aenea striking N W and dipping gently H W This, they 
considered, consisted of three divisions — 

(1) A lowest senes of andesitic agglomerates and andesitic flows, 

conformably overlain by — 

(2) The Esk shales and Bellevue conglomerates (lateral equivalents) 

with mterbedded trachyte tuffs 

(3) The Esk trachytes were believed to represent the top of this 
senes These had earlier been assigned by Dr Richards 11 , 
from general considerations, to a Tertiary age 

To the west this senes was followed by a siliceous sandstone senes 
which Reid and Morton regarded as a continuation of tho Bundanba 
sandstone They believed this to be separated from the Esk senes by a 
slight unconformity, or at least a disconformity, represented m tune by 
the extrusion of the Esk trachytes. 

From stratigraphioal considerations they believed the Esk senes to be 
thp equivalent of the Ipswich coal measures This web supported by 
pabsontologioal considerations In 1021-1028 Reid noted 1 * that the genus 
Thtnnfebka was predominant in the Ipswioh senes, but did not ooour in 
the Walloon of the type district. Here Tcmxopten* spatulaia was pre- 
dominant, while it did not occur in the Ipswich coal measures In thspr 
ex a min ations o£ the Esk flora, Reid and Morton 14 and Walkom ** fptmd 1 
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Thxnnfddxa predominant, white T tpahflata was absent Consequently 
the Esk senes was removed from the Walloon and equated to the Ipswich 
coal measures 

Knowledge of the geology of the Ipswich-Esk area was at this 
interesting stage when the author began work on it 

m —PHYSIOGRAPHY 

The present topography of the area under consideration is decided 
by two factors — 

(1) The structural attitude and differential hardness of the Mesozoios, 
causing erosion into forms relating to those structures 

(2) The meandenngs of the mature Brisbane River 

The effects of (1) ore quite simple and obvious , more so for the Bsk 
senes than for the Ipswich, since only in the town of Esk itself, where the 
country is quite flat, do Tertiary and later deposits obscure it, while many 
Tertiary and superficial deposits overlie the Ipswich senes in the type 
distnet 

Just south east of Esk, the Esk shales outcrop strongly with very 
slight dips , and here (Pore 33, 94, 86, Par Ebk) erosion forms, typical 
of gently dipping sediments, are noticeable 

South towards Tta Tree Cieek the <hps are steeper , with the result 
that long N W ndges due to the superior weathering resisting powers of 
the trachyte tuffs ha\e been formed, broken only by streams flowing 
across the strike Such streams, e g , Paddy Gully and Tea Tree Creek 
would therefore appear to be relics of an earlier system of drainage 

The lowest stage of the Esk senes, the andesitic boulder beds, forms 
gently undulating ground 

Southwards the Esk shales change laterally mto tho Bellevue con- 
glomerates, and the senes becomes almost horizontal, pebbly ndges 
resulting A residual capping of Bund&nba sandstone foims the high 
ground of Wivenhoe Hill East and west of a line from Northbrook to 
Faimey View there is a remarkable contrast in topography, due to the 
different weather-resisting powers of the Mesozoics and the schists of tho 
D’ Aguilar block To the west the Mesozoics form low ground showing 
mature topography, to the east the older schists form highlands exhibiting 
tho young topography of steep rugged hills and deep valleys The basal 
Mesozoic andesite and traohytio tuffs form the foot slopes of these schist 
heights South of Faimey View these igneous rocks become unimportant 
topographically, and the heavy basal Ipswich conglomerates form the 
foothills for the schist highlands along the northern boundary of the 
Ipswich coalfield In some places [the outline of these conglomerate 
foothills wo&d suggest that they had been step faulted parallel with the 
junction with the schist , but there is as yet no geological confirmation of 
this, 

♦ The Ipswich oo&l basin itself has almost reached pmepb^tftQtii^ 
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Thu ptfpgpbnatum has removed from view all except very superficial 
thickness es of Tertiary sediments and basalts, so that the late Cretaceous 
or early Tertiary peneplain upon which they Were laid down is now 
visible Had uplift occurred Instead of the downwarp causing thu 
Tertiary sedimentation and consequent protection of the early Tertiary 
peneplain, it is probable that to-day the early Mesozoic topography would 
have been visible -instead 

The physiography of the Ipswich coal basin is in quite? marked 
contrast to that of the country further away from the schist mass, where 
erosion did not progress to peneplanation before the extrusion of the 
Tertiary basalts , eg f in the Rosewood-Wall oon coalfield, the basalts 
overlie Walloon sediments and erosion has left them standing as a capping 
to a young range of plateau type 

The effect of the meandering of the Brisbane River in the present 
topography, while much more interesting than the first factoi , is less 
important, due to its localisation of action Odd boulder beds are to be 
seen at vaiious high levels near the present livei, indicating early river 
beds Somewhat later courses arc to be found in the piesent alluvial flood 
plains of the river , and careful work should result m tho collection of 
enough data for the elucidation of the complete history of the Biisbane 
River 

It is an imporant fact that the present Biisbane River couitc in tho 
area examined closely follows the junction of the Mesozoics with the 
schist , and the meandenngs crossing this junction are of small radius 

IV— SEQUENCES AND STRUCTURE 

Under this heading it is proposed to describe in geographical order 
the various sections studied by tho author, and to show how they are 
correlated one with another 

(a) Esjc-Paddy Gully Abjqa 

Wherever outcrops are found under the flat alluvial sands on which 
the town of Esk is built, they are of shales and sandstones nch in fossil 
plants of a Mesozoic aspect The general strike of these sediments is 
NW and they dip gently to tho SW In lithology tho beds vary 
from olive-green shales to fine-grained light brown sandstones When 
weathering m situ they beoome rather like the grey Ipswich shales in 
ooiour, but unlike them in texture 

The suooession is well seen somewhat to the south east of Esk (Pars 
88, 94, and 85, Par. Esk) Here they are almost flat (becoming steeper 
towards the Glen Rock intrusive*) and are capped to the south-west 
apparently conformably by a coarse red siliceous sandstone believed to be 
a northerly continuation of the Bundanba sandstone. 

— ■ ' ‘ — - - I, ■ ■ — ■ ' ■ ■ W ■ «*' ! ■ 

^The Qhn Rook i fltfm frro and the JSsk trachyte and their nlaixns to tho Esk* 
SsflmWfr MS ed imtbe seofaen <* Igneous Actmtj\ 
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The Esk shales ore seen to be divided into two by the strong develop- 
ment of a greenish, compact, pebbly sandstone The upper shales are well 
seen in For 94, where they are remarkably fossiliferous*, many undesenbed 
forms occurring Schtzoneura ep is perhaps the most oharaotenstio fossil 
of this horizon The pebbly sandstone may bo traced with gradually 
steepening dips to Paddy Gully, where it forms a marked conglomerate 
horizon The lower of the two shale horizons gives no good outcrops 
It overlies in Por 85 an important trachyte tuff, which is associated with 
a fine silky grey shale band characterised by abundant Qxnkgo rf magnxfoha 
Fontaine 


This tuff, here forming Wildcat Ridge, wot* tiaced continuously in the 
field to Paddy Gully, wheio it was possible to mako a section across the 
Esk senes by walking along the boundary fence between the parishes of 
Esk and Wivenhoe The new post holey gave good indications of the 
underlying rocks 



■- AujJL 

Ti \r notjjo 2 — iSicf i ion IIjli* to Houth of Pai>i>* Gully 
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Nt where was an outciop giving the dip found, but in the author’s 
opmion it is about 15° 8 W 

The section was begun from the west on the coarse compact red 
siliceous bands tono belie v ed to be Bundanba Between this and the Esk 
senes there occurred (on the north bank of the gully) a gabbro sill and a 
hornblende porphynte stilt, the gabbro sill being between the Bundanba 
and the hornblende porphynte sill 

A small “ valley " of greenish shales and soft pebbly sandstones 
follows the hornblende porphynte (on the south bank of the gully) and 
then a low ridge of a hard compact pebbly sandstone, the same horizon 
as that seen in Pors 33 and 94, Par Esk The next valley between ndgej 
2 and 3 was due to the softness of a set of shales and sandstones with fine 
conglomerates For these parts of the Esk senes the author wishes to 
propose the name Esk shahs, since, as above described, they form the 
bedrock of the town of Esk 


* Lists of fossils from these and other localities are given m Boot ion VUI 

t The signifloanoe of this past ‘Bundanba intrusion is referred to m the section 
Igneous Activity^ 
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The next ridge*, 3, 4, and 5, were due to the hardness of threo bed* 
of trachyte tuffs with accompanying trachyte flows, descriptions of which 
will be found in the section on Igneous Aotivity Ridge 3 represents the 
continuation as traced m the field of the traohytic tuff of Wildcat Ridge 
(Por 85) and here again it is associated with Otnkgo cf magntfoha 
Fontaine 

The valleyB between ndges 3 and 4 showed outuops of soft pebbly 
sandstones and conglomerates, with interbedded shale* 

The slope oast down from ridge 4 showed soft conglomerates and 
sandstones The slojic up to ndgo 6, however showed first an andrsitic 
tuff, then an andesitic flow, and then, forming the orest of the ridge, a 
strong trachyte flow interbedded with track) tic tuffs 

This part of the section the author pioposes to call the acid tuff 
stage. 

The section from ridge 5 to tho road was over a |>c< uhiM* stage, called 
by Rud and Morton an “ andesitic agglomerate M The jirescnt writer 
prefeis to call it the “ andesitic boulder beds ” since tho term agglomerate 
unplus a pyioclastic origm, to demonstrate which there *8 hero no evidence 
The andesitic boulder beds consist of boulders of andesite and felepai 
porphyry only set in a gieenish matrix which microscopically looks 
tuffaceous, but which has never been found flesh enough to section Tho 
boulders in some localities, e g , Deep Cieek, are nearly all lounded, wlido 
in others they arc nearly all angular , the latter occurience ie> the more 
usual The size of the boulders is on tho average 3-6 in , but 3 ft masses 
have been seen The writer has found no interbedded andesitic flows in 
the material, but at one loo&hty — Deep Creek — she has seen interbedded 
greenish shales 

To dato tho author has thought of no reasonable mode of ougin for 
these most peculiar boulder beds, which are lieheved to represent the base 
of the Esk senes 

The Eak senes is now seen to oonsist of — 

f Upper shales 

•< Compact pebblj sandstone 
Lower shales 
*Trachytio tuff 

Shales, sandstones, conglomerate 
Trachytio tuff 

-< Shales, sandstone?, conglomerate 
Andesitic tuff 
Andepitio flow 
^ Trachyte tuff and flow 
s t ^ Andesitic boulder beds. 

No unconformity is to be found within this senes 

(b) Moombea-B>llxvub--Wivbbhob Abba 

South-east from Roddy Gully the amd tuff stage was traced 
^contmuonsly through Tea Tree Creek to Moombra, where from a shale 


Esk senes < 


Esk shales 


Amd tuff stage 
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inierbedded with the top tuff an important flora has been ooDeoted and 
has been described by Dr Walkom 3 * 

This acid tuff stage was further traced ESE to the Brisbane 
River , but not across the river Mi Morton informs the author that the 
same tuffs do occur there, however 

The continuity southward of the Esk senes has been traced by 
Messrs Reid and Moiton in 1023 m a more accessible district, and in a 
more interesting portion of the series % e , in the Esk shales , and the 
field work foims an interesting study in lateral lithological variation 

It has ahead} been noted Ifmt the Esk shales wore much coarser at 
Paddy Gully than about Esk Traced still further to the south-east, 
the> get coaisfi and coarhei as theu dips flatten out and the stage thickens, 
until in the stclu >n between the top of the acid tuff stage at Moombra and 
the Bundanbn sandstone to the south they have changed so much 
lithologically as to wunant a new nnmt foi the same stage — the BcUtvue 
conglomerates These consist of shales and sandstones interim dded with 
beds of coarse conglomerate , the sandstones becoming predominantly of a 
fine brow n folspathic type, although green shale and grit beds art' important 
The pebble heels are green or grey in colour The pebbles of tins con- 
glomerate aio laigtly of and? sites, green chert 4, and a grey indurated 
grit, while jnspeis, quartzite*, trarhytts and rhyolitts are also represented 
in <wnall numbers In tins °tcticm the btde »trik< N W and are almost 
flat, the dip being about 3 J N W 

Towards Wivcnhoe Hill the hods dip from all suits under an outlier 
of Bundunba sandstone of lithology similar to that already described, but 
from which they are beparated by a slight thitkne&H (CO ft ) of soft shaloy 
sandstones Fossils have bten collected frtm tho top of the Bellevue 
conglomerates fiom two houzons at the foot of this outlier of sandstone — 
one half way up the rood on the northern slope of the hill (Por 42, Par 
Wivenhot) and the other m Sheep Station Creek (Pors 74 and 36) 
The writer hi hcves the fust of these to be the lower, from structural 
cons (delations, although she can produce no direct field evidence 



Tjxt mgvrx 3 — Diaquak vatic Section thbouuh Wivxrrao* Hill 


As r one approaches the Junction with the schist on ^he east, the 
proportion of sandstones and shales gets smaller On tho Northbrook 
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reach of the nver there are no shales and sandstones of importance, while 
the pebbles appear to be all either green or grey The relationship of the 
Wivenhoe Hill capping of Bnndanba sandstone to the underlying Bellevue 
conglomerates may be seen in Text-figure 3 

(o) Wrnuimoa-FBaNVAiiB Abba 

The Bundanb* sandstone o&pping of Wivenhoe Hill may be traced 
eastwards along the banks of the Brisbane Raver past Wivenhoe bridge, 
and along to the point on Portion 68 where the nver turns back on itself 
A diagrammatic section showing the relationships from Wivcnhoo bridge 
eastward to the schist is seen in Text figure 4 

East from Wivenhoe bridge the coarse siliceous current- bedded brown 
sandstone has gradually steepening dips, till it is about 70 Then a change 
in lithology occurs, and soft felspathic shaley sandstones, alternating 
with shalos carrying macerated plant remains and containing a few 
oorbonacoous seams, follow This finer, softei development would not be 
more than 200 ft thick, and the author regards it as the thin northerly 
development of the Ipswich coal measure series, which gradually thins out 
going north from the Ipswich coal field These have a dip increasing 
towards the east from 60°-B0°, and they are followed just at the turn in 
the nver by a heavy conglomerate senes, the Bellevue conglomerate 
consisting of vei tical conglomerates and. mterbedded greenish shales and 
gnts One of these fine green shales, in Por 52, Par Burnett, was 
remarkably fossiliferou s, and a good collection was made This shale 
was almost at the base of the Bellevue conglomerate 

The conglomerate was followed further to the cast by about 50 ft 
of a breccia m which the fragments wero chiefly quartzites which possibly 
represented a shore line breccia , then representatives of the acid tuff 
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stage of the Eak senes in the shape of trachytes and traohytio tuffs, and 
an andesite and andositio tuff were obtained, followed by a fine green 
oherty shale This latter seemed m places to be separated from the schist 
by a peculiar brecciated rock which Mr Denmead* suggests as & fault 
brax ta This is followed by the Femvale senes of the Brisbane schists 

All the beds had a constant NW-SE strike, due to the strong 
NW-SE faulting 

Alluvium intervenes between this section and the Femvale outcrops, 
nevertheless the lithology of the acid tuff stage leaves no doubt that the 
senes continues to the south cast beneath the alluvium 

(d) Ferny \le-Faikn by View Beli 

Geographically, this belt is a connecting link between the areas of 
outcrop of the type Ipswich and Esk scries It is a narrow NW-SE 
sinking belt of vortical igneous rooks and mterbedded sediment&nes, and 
has a faulted junction with the schist to the east This fault is referred to 
a« the Great Moreton fault 

The igneous rocks are acid tuffs, trachytes, and andesites of a 
type exactly similar to those beneath the Bellevue conglomerates in the 
Wrnnhix* section Ihey arc therefore regarded as the chronological 
equivalent of the acid tuff stage Here, however, they do not appear to 
be associated with conglomerates like those at Wivenhoe or Mt Crosby 
The thin sediments with which they are mterbedded are all greenish 
m colour, being chiefly gnts with some fine pebble beds and some shales 
of so fine a nature that they have been chertified 

This acid tuff stage forms the foothills to the schist highlands p and 
it is succeeded immediately to the west, along a line apparently approxi- 
mately parallel to its junction with the schists, by a low <*andy plain 
derived from the weathering of an underlying sandstone senes 

This sandstone senes is the Marburg sandstone stage of Mr Reid 17 
The beds of this stage vary rapidly in lithological character, yellow 
felspathic and micaceous flagstone types being associated with white very 
siliceous gnts and with coarse ferruginous sandstones The strike is 
N W and the dip gently S W , the maximum dip reading obtained being 
10° S W on the road west of Portion 17fl, Parish North Where this 
sandstone stage is found in closest association with the acid tuff stage, t e , 
in the railway cutting m Por 77, Par North, whore outcrops are only 
00 yds apart, it is almost horizontal 

In this Marburg sandstone stage Mr Reid has found Tccmoptens 
spatuhia and Cladophlebts australis, fossils diagnostic of the Walloon 
senes, on the road between Por 191, Parish North, and Por 328, Parish 
Walloon 

We thus have, if the sandstones lying against the acid tuff are of the 
seine senes as those oontauung these fossils, almost horizontal Walloon 


* Verbal communication 
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sandstones lying against the vertical acid tuff stage in a line cl junction 
which is apparently approximately parallel to the junction of the acid 
tuff stage with the schists 

Of the various explanations wbioh arise to explam these peculiar 
relationships, two seem most probable — (1) that there has been a 
Walloon overlap on to strata already affected by the Great Moroton fault , 
or (2) that a sister fault to the Great Moreton fault has dropped down 
the Walloon (Marburg) strata against the acid tuff stage, cutting out the 
Bellevue conglomerate, the Ipswich ooal measures, and the Bund&nba 
sandstone The latter interpretation is the one followed in the map 
appended. 

Whether suoh a fault is present, or whether the junction line represents 
the original shore line of the Walloon lake, it would seem to be impossible 
to prove on tho field evidence, as every available outcrop has been visited 
without satisfaction being obtained. 

This obscuration is unfortunate m our examination of the relationship 
between tho Esk-Ipswich senes, for it obscures all but the lowest part of 
the connection between them 

(b) Sahl’s Pocket 

East of Faimey View railway station the Bnsbane River makes the 
most important change in its course, turning from a general S E direction 
to a general E -W one, meandering across the junction of the Ipswich 
basal conglomerate with the schist Sahl’s Pocket is that particular 
meander enclosing tho basal Ipswioh just at the turning point. 

In the Pocket it was found that the junction of the Mesozoics with 
the schist was an ordinal y unconformity, and not a fault The sohists 
strike NN W as usual, but the Mesoroiea lie on them with the gentle 
inclination of 20 s S S E striking E N E -W S W. 

A link is established with the Esk senes by means of the acid tuff 
stage which here reappears in Por 1 with its characteristic trachytes and 
trachytio tuffs, and andesites, which rocks have a remarkable similarity 
to those of the Femvale-Fairney View belt, a vesicular andesite being 
particularly useful m this equation Tho acid tuff stage is separated from 
the Fern vale senes in P P 1 by a small thickness of a heavy conglomerate 
in which the pebbles were of a greenish-grey colour reminiscent of the 
Bellevue conglomerate in the Northbrook reach. 

Succeeding the acid tuff stage in the same portion is an important 
conglomeratic formation, of a surprising thickness IaL© the Bellevue 
conglomerates and basal Ipswich conglomerate it consists of lenticular 
be<U of grits, sandstones, and shales, in ter bedded m the pebble beds But 
in lithological type it is intermediate between these two , for the pebbles 
are a mixture of the greenish andesites, cherts, and^gnts characterising the 
Bellevue conglomerate, with the rhyolites, trachytes, and jqspers 
characteristic of the Ipswich basal conglomerate The interbed ded* 
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sandstones and shales also vary from the greenish grits, greywaokes, 
and shales of the Esk-Bellevue type, to the brownish and greyish arkowo 
types eharaoterutio of the basal Ipswioh in its type section at College’s 
Grossing The lowest part of the conglomerate in the extreme westerly 
outcrop showed the characteristic lithological features of the Bellevue 
conglomerates of the Northbrook reach , this character decreased rapidly 
going up the senes, and also geographically to the east 

A beautiful section may be seen on the river bank m Par 4, where the 
whole sequence is well exposed from the basal andesite to well up m the 
conglomerate stage 


S E NW. 



Heie the bod* strike N 30° W , and in the south, where the section 
was begun, they dip at 20° 8 W , increasing to 40° at the junction with 
the schists There was no evidence to show whether the junction was 
faulted or not, as a soft soil deposit separated the andesite from the 
Femvale senes jaspers 

The shale (260 ft ) in the above section is a new development, which 
is seen again at Mt Crosby 

s 

(p) Pine Mountain Area 

The problems of the geology of the Pino Mountain area are largely 
that of the faulting which has caused the Pine Mountain inher Thu 
pine Mountain mass is composed of the Fern vale senes, and u entirely 
surrounded by the southerly extension of the b asal Ipswioh formations 
seen in Sahl’s Pocket The junction between a rhyolite tuff and the sohut 
on the northern boundary of the inher appears to he a normal unoonform- 
able one, as does the eastern boundary, where heavy flat-lying basal 
Ipswich conglomerates he against the sohut However, the western and 
southern boundaries are faults, for the members of the amd tuff stage, 
and the basal Ipswich conglomerate, are vertical and the junction is • 
straight Una, although the topography of the oountry is far from flat. 
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Hie junction of the basal Ipswich conglomerate with the schist along 
a line from Por 494 to Por 386, Par Brassall also appears to bo faulted, 
as the Ipswich strata are suddenly uptilted on approaching the boundary 

As the northern and eastern boundaries of the Pine Mountain mlier 
are unfaulted, and as the junction between the Ipswich and schist in 
Sahl’s Pocket is a normal unoonformable one, it appears that there were 
at the beginning or Mesozoic tunes troughs between the Pine Mountain 
inker and the schist to the north-east Hence the Pine Mountain 
faultblook, with its peouli&r angular outline, was probably originated in 
pre-Ipswioh times, while posthumous faulting occurred along its western 
and southern boundaries in post-Ipswich time * 

This fault along the western bounds iy of the inker may bo seen on 
the map to be continuous with the Oreat Moreton fault dropping the acid 
tuff stage against the schist from Pairnev View to Northbrook, and it is 
believed to continue for many miles in a N N W direction 

To the west of Pine Mountain a good vortical section from the acid 
tuff stage (which is represented by tuff on the noithern part and andesite 
on the southern) to the Aberdaro conglomerate at the base of the Bundanba 
series may be seen , and one w impressed by the thinness of the Ipswich 
coal measures representative here relative to its thickness actually m the 
Ipswich coal moasuies basin Hence the extieme thinness of the coal 
measures senes m the Wivenhoe section and its absence from the Paddy 
Gully-Enk sections is not surprising 

An important < uster fault to the Great Moreton fault runs from N E 
of Wanora in a 8 E direction through Wulkuraka The nature of this 
fault, which it is proposed to call the Borallon fault, is behoved to be very 
similar to that of the West Ipswich fault of Cameron, both being faulted 
anticlines with a strong downthrow to the west, whdo the West Ipswich 
fault was the earlier of the two 

It seems that while the Great Moreton fault does not affect the 
Walloon Btrata, both the West Ipswich and the Borallon faults do , and 
the junction of Walloon and Bundanba strata which m this southern part 
of the area appear conformable, is apparently a straight line junction 18 due 
to their attitude induced chiefly by the Borallon fault This Borallon 
fault continued northward may be the reason for the junction anomaly 
of the Femvale-Faimey View belt 

The present section is to be regarded only os a preliminary account 
of the Geology of the Pine Mountain area , for the author m tends to 
complete the field work and to publish the results m a paper entitled 
41 Tije Structure of the Pine Mountain Area ” 

t 

(a) Coluoi’8 Cbobsxwo-Mt Cbosby-Ifswioh Abba 

Till* urea serves as the section showing the whole sequence oi the 
' ' — of the Ipswich basin as typically developed Ur Cameron 

i j 
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and Messrs Reid and Morton have traoed the continuity of the basal 
Ipswich conglomerates from Sohl’s Pocket through the Kholo Pocket and 
along to Mt Crosby and College’s Crossing 

The basal Ipswich conglomerate here has its typical pebble content — 
more than 80 per cent of the pebbles are made up of rhyolites and grey- 
waokes, and other types include trachytes, jaspers, quartzite, aplites, and 
various met&morphic rooks — andesites and green chert pebbles (the 
Bellevue type pebbles) are singularly rare The inter bedded sandstones 
are of two types — brown and grey The brown types often contain traces 
of equisetali&n fossils , and are usually flakey The grey are aikosic in 
nature, constituents being fresh biotite, quartz, and fresh felspars 

Representatives of the acid tuff stage are seen m this area at various 
outcrops 

Two good sections are visible at Mt Crosby, one on th( road from 
Ipswich, and the othci on the river bank at the weir 

The road section ih the one reported on by Mr O A Jones 1 * Here 
the conglomerates he conformably on fossihferous, fissile green shales 
carrying an mterbedded band of acid tuff similar in thin section to the 
Brisbane tuff Lower than these occurs a basic How of large extent 
referred to by Cameron and by Jones as a tortiaiy basalt This tht author 
regards as a representative of the basal andesite seen from Fernvale 
southward A similar section, but lacking the tuff, is seen on the nver 
bank at the weir Here the “ tertiary basalt” has been sectioned, and is 
shown to be unmistakably related to the basal andesite of Sahl’s Pocket 

The senes in this sector has an average E -W strike, with a dip south 
from 20°~10° It ib conformably overlain by the thick sediments of the 
Ipswich coal measure senes and the Bundanba sandstone Between these 
two occurs the Aberdare conglomerate, a horizon which is persistent m 
the Ipswioh coal basin, but unrepresented elsewhere in South-Eastern 
Queensland 

Actually within the schist mass to the north of Mount Crosby is a 
small outlier of fine-grained red shales with Thtnn/eldta odontopterotdes , 
which represents a small separate basin in the schist 

When traced easterly along the northern margin of the Ipswich ooal 
basin the basal conglomerate thins out, and the percentage of rhyolite 
pebbles become leu It peters out altogether to the east of College’s 
Crossing, and the shales of the Ipswioh ooal measure senes he directly 
on the schiBt 

A new but transient conglomerate horizon reappears, however, at 
Pullen Vale It contains very few rhyolite pebble and its pebbles 
represent rook types of the schists at Brookfield; from which it has 
efidently been derived 
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In tlw Brisbane are* the Ipswich coal meunre dnlM (here not 
carrying payable seams) lie for the moet pert directly on the aohiet 
However, ranking through Brisbane, at the base of these shales, is a 
representative of the aoid tuff stage, namely, the Brisbane tuff, which 
has been described by Mrs C. E Bnggs** 

In the Aspley district a series with a typical Esk flora and of typical 
E«k shale Kthology ooours associated with the tuff Here also, it appears 
that the Esk facies is older then the Ipswich, whioh is represented by 
basal gnts in the Nundah quarries 

V— IGNEOUS ACTIVITY 

The earliest igneous activity in Esk-Ipswioh times was that in whioh 
the lowest stage of the Esk, the andesitio boulder beds, was formed 
These oonsist of rounded or angular pebbles or boulders of only two 
hthologioal types set in a homogeneous matrix Porphyntic andesites 
form the greater number of the pebbles, and in the hand specimens all 
tiie andesites seem to be distinctly related to one another, the average 
appearance being of glassy phenocrysts of felspar set in a fine-grained 
grey matrix Hie seoond type of boulders is of a more coarse-grained 
felspar porphyry, the phenooryats of felspar being pink 

The dark gray-green matrix is usually very weathered, and no piece 
has been got fresh enough to section However, its general appearance 
suggests an andesitio tuff, well formed crystals of plagioclaae being often 
distinguishable 

The arrangement of the pebbles in the matrix is m teres ting Very 
rarely do two pebbles touoh one another They seem to be spaced at 
equal distances apart, small pebbles lying side by side with huge boulders 
Some localities show nearly all rounded pebbles , other nearly all 
ones Hie writer has never seen any inter bedded andesite flows or tuff 
beds, but at Deep Creek, where the boulders were nearly all rounded, fine 
greenish unfoasiliferous shales were locally inter bedded 

The anther has not yet formulated a hypothesis of origin capable of 
mournfu lly explaining all these facts 

These beds are formed only in the most northerly section of the beam 
examined, and do not ooour south of Northbrook They are overlain, 
apparently ooo fo rmably, by the next stage of the Esk, also igneous, the 
add tuff stage This has repr ese n tatives all over the haam examined, 
and south of Northbrook forms the lowest stage of sedimentation 

In the type Paddy Gully section, there are three trachyte flows and, 
r W undents, each accompanied by toffs, the seque n ce being from earliest 
to latest, andesitic boulder beds, trachyte, andesites, sediments, traohyte^ 
sediments, trachyte. 

Hie trachytes are all vary amilar to one another m the* hand* 
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m » fine-grained hmomtto groundmass Tin moroted tafia am vary flue 
m gram, oompaot, hard, and yellowish and sometimes adunflad At 
timee, however, they beoome quite gntty, or pebbly, or even eonglomentw, 
evidence of depoaition under water Bxpooure haa caused them to weather 
into rectangular fragments, which farm the tops of long ndges and cany 
a characteristic vegetation 

In the southern part of the area, the acid tuff stage has rhyolitic 
representatives, e g , around Pine Mountain, at Mount Crosby, and the 
Brisbane tuff 

Whether the andesites of the basin south of Northbrook which occur, 
except at Fairney View, below all the acid extrusives, represent the 
andesitic boulder stage or the andesite of the acid tuff stage, has not been 
ascertained, but all three developments are obviously very closely related 
Hun sections of the andesite from Mount Crosby weir and Sabi's Pocket 
show phenocrysta of plagiodase and hornblende in a fine-grained andesitic 
groundmass in which abundant cal cite is to be found The ferro- 
magnesian minerals are weathered to ohlonte The richness in ealoite 
is characteristic of the andesites of this stage The andesites from Fairney 
View, Fern vale, Wivenhoe, and Northbrook are indistinguishable in the * 
hand specimen from those of Sahl’s Pocket and Mount Crosby weir 

The next stage of the Esk, the Esk shales (= basal Ipswich con- 
glomerate) is free from igneous activity But more than 60 per oent of 
the boulders of the conglomerate are of igneous rooks, mainly rhyolites 
and andesites Their derivation is as yet uncertain 

The Ipswich coal measure senes and the Bundanba senes are also 
free from contemporaneous igneous rooks In the Esk area, however, 
there are two acid igneous ma s s es of interest One of these, Glen Bock, 
is a fine-grained rhyolite descnbed by Dr Richards* 1 , and is definitely 
intrusive into the Esk shales, which are indurated about its margin, 
strike in conformity with its outline, and dip steeply away from it 

The other mass, known as the '* Esk trachyte,” has given rise to 
controversy 11 The author believes it to be a lacoolitio mass Intruded 
between the Esk shales and the Bundanba sandstones in poet-Bundaaba 
(probably Tertiary) times, on the following evidence — 

(1) The Esk shales which surround the mass have an indurated 
appearanoe, and dip generally with no constancy of attitude, 
towards the igneous mass 

(2) The mass itself is intermediate in texture, with short, broad 
phenocrysta of felspar, and a few odd badly duped phenocrysta 
of hornblende set m a fine-grained melanocrotto matrix The 
name hornblende porphyrite would describe the material in 
thin section better than the name " trachyte ” 
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(3) It ii capped by a email patch of sandstones and sandy ahalea 

lithologically similar and with similar dip to the Buadaaba 
sandstones overlying the Esk shales further west These 
sediments do not appear indurated 

(4) The weathering shells of the igneous rook give an appearance of 

conformable bedding with the bedding of the sandy shales and 
sandstone, bands 

(5) Rooks exactly similar in thin section occur m a similar strati* 
graphical position in Faddy Gully Here they are surely intru- 
sive, for a sill of coarse gabbro lies between the porphynte 
till (?) and the Bundanba sandstone 

On the Sun Jue Creek road in the Northbrook area there occurs a 
granite which the author believes intrusive into the Tnaasio sediments 
there The geology of the Northbrook area is, however, to be described 
in a separate paper in conjunction with Mr A K Denmead, M So 

VI— THE EVOLUTION OF THE BASIN 

In other parts of the world, particularly m England, emphasis has 
lately been placed on two important principles First, that in any basin, 
more especially a shallow one, lithological phases need not necessarily be 
constant, but may be transient, migratory, or laterally varying And 
second, that conglomerates take on certain characteristic features 
according to their mode of origin The application of these two principles 
to the present problem has given very interesting results, whioh are 
discussed hereunder 

Extent and, Shorelines 

That part of the Moreton basin discussed in this paper consists 
geographically of two parts, due to the shape of the D’Aguilar schist 
block , one, a northern section developed to the west of the block between 
Esk and Faimey View, and the second, a southern section developed to 
the south of the block between Faimey View and Brisbane 

Mr Cameron**, when he first studied the Ipswich coal field, thought 
its northern boundary represented a fault junction with the schist, because 
of its very straight, angular nature More detailed work, however, led 
him to retract this decision* 4 and to adopt the view that the northern 
boundary represented the anginal shore line of the basin For the Meeozoio 
se diments had only very slight dips at this junction, there were no 
cataolastio effects of faulting visible, and there were no outliers of basin 
sediments on the D’ Aguilar block 

With tins latter interpretation the author agrees , but there still 
, remains the necessity to explain the somewhat unusual angular junction ^ 
Dr 'Bryan suggests** that these angular schist shore cliffs may represent* 
a pre-Mesozoic fault scarp Scarps are transient things, and unless 
protected by quiok oovermg by sediments their nature is soon lost by 
erosion levelling In the present instance, early Mesozoic sedimentation^ 
' may have preserved the scarp , consequen t ly the fault must have ooeuotod, 
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— if at all — very soon baton this sedimentation, and its age may be placed 
as poet-Permo-Carboniferoua As yet no evidence of post-Tnassio or 
rejuvenation faulting has been found along this boundary 

As to whether the junction of the Mesozoios with the western edge of 
the D’Aguilar block is a shore line or not, evidence is not so definite For 
here a very strong post-Mesozoic fault has ooourred dropping down the 
Meeozoics relative to the block No outliers of Esk sediments occur on 
the block, however , but this is not to Bay that they wero never deposited 
there Should the Great More ton fault prove to be a rejuvenation of a 
pre-Mesozoic fault complementary to that of the southern boundary of the 
P* Aguilar block, then most probably the western boundary was also a 
shore line 

Depontwnol Migration in the Bonn 

The andesitio boulder beds of the Esk senes probably form a con- 
tinuous 1 * belt of constant lithology stretching for a distance of nearly 
90 miles from Kinbombi to just north of Bellevue, where they still seem 
to be well developed Their absence from all favourable sections south 
of Bellevue, then, is very remarkable It cannot be explained as due to 
suppression by the Great Moreton fault, for in the unconformable junction 
of the Meeozoics with the schist at Sahl’s Pocket they are still l«olnng 

It is possibly represented by the andesite at the base of all sections 
from Wivenhoe to Mount Crosby Also, while the acid tuff stage does 
not entirely disappear with the andesitio boulder beds, it has only a very 
thin representative south of Bellevue , no sediments except thin bands 
of fine green cherty shales are associated with it 

Thus during the deposition of the andesitio boulder beds and the acid 
tuff stage, heavy sedimentation was confined to that part of the beam 
ending at about Northbrook, while the basin south of Bellevue was an 
area of very slight or no sedimentation Each of theae three changes 
independently suggests that land conditions were dominant m the southern 
portion That is, the basin south of Bellevue was not inundated until 
the andesitio boulder beds and Esk acid tuff stage had been deposited to 
the north of Bellevue 

Period of Deposition of the Sek Shake, Bellevue Conglomerates, and Basal 

Jpemeh Conglomerates 

After the deposition of the acid tuff stage, conditions in the basin 
changed In the Esk area fine shales were developed which have been 
traced m the field by Reid and Morton 17 and seen to pass laterally to the 
■oath into the Bellevue conglomerates (one of the three heavy oon- 
plomeratao deposits of this new phase of deposition) These Bellevue 
no n g fanw at ca have an undetermined thkknees, but one much gre a t e r 
titan 100 ft which is the maximum thickness for shore-lute deposits ae 
determined by Barrell According to Barrett's work, therefore, they 
must be either estuarine or fluviatale m origin, The former origin eeeme 
more sat i s fa ct or y here. 
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Many different types of very rounded pebbles are represented , and 
it may be possible to discover whence the rivers flowed by a detailed 
study of the pebbles f eg , one method would be to plot the progressive 
peroentage of the various types in the different localities, to see whether 
the progression was also geographical 

What was deposited above the acid tuff stage m tho Femvale— 
Faimey View area is unknown, because of the position of the Marburg 
sandstone Btage 

In Sahl’s Pocket, however, an (estuanne ?) conglomerate even more 
notable than the Bellevue conglomerate is formed between the acid tuff 
stage and the Ipswich coal measures This is continuous with the similar 
conglomerate at Mount Crosby whioh thins out towards College’s Crossing, 
and disappears altogether about a mile to the east of the crossing This 
conglomerate may represent a composite fan from more than one river 
flowing into the Ipswich basin in Esk shale times from the D’ Aguilar 
block , or it may be the simple fan of one very large nver (perhaps the 
westerly migrating ancestor of the Brisbane River) 

The basal conglomerates as developed at Kholo, Mount Crosby, and 
College’s Crossing definitely pass under the Waterworks seam, the basal 
seam of the Ipswich coal field Therefore, the sediments of the Ipswich 
ooal basin cannot be the lateral equivalents of these conglomerates, 
but must represent sediments deposited on top of them This change 
in deposition is probably to be explained by the gradually lessening 
gradient causing the currents to slacken and to be thus incapable of 
carrying coarse sediment* Instead they spread fine sandstones and 
shales and drift -formed ooal seams far out over the basin 

But while none of the fine sediments of the Ipswich ooal basin near 
the northern boundary of the field could be explained as lateral equivalents 
of the conglomerates, those sandstones and shales between the tuff and 
the Bundanba sandstone in the South-east More ton basin contain the 
lateral equivalents of these estuarine fans, as well as the lateral equivalents 
of the Ipswich coal measures 

In the area occupied by the Ipswioh coal basin and its extension 
northward as far as Faimey View some sudden alteration in conditions 
resulted in the formation of the transient Aberdare conglomerate This 
was immediately succeeded by the strongly transgressive and immensely 
thick Bundanba sandstone, whioh has been traoed from the Beaudeeert 
region to Esk 


VII —EARTH MOVEMENTS 

* The earliest earth movement affecting the history of the basin would 
be the one causing its inception Deposition seems to have begun first 
in the Esk-Bellevue part of the basin, so that it may be concluded that 
downwarp or downthrow affected this area first, and that movement 
causing the depression of the Ipswich ooal basin ooeurred later* This 
liter movement, seems to have been accentuated, if not actuated, by th* w 
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strong fault forming the southern scarp of the D’ Aguilar block , but 
whether the moeption of the Eak- Bellevue part of the basin was 
acoentuated or actuated by faulting along the present western soarp of the 
D’ Aguilar block remains to be proved 

After the deposition of the acid tuff stage the effect of the strong 
difference in level of the D* Aguilar block had resulted in the inception of a 
nver or rivers forming the Bellevue and basal Ipswich conglomerate The 
one feeding the basal Ipswich conglomerate seems to have become the more 
important by the time the gradient had been lowered sufficiently for the 
formation of fine deposits instead of ooarse ones, for the Ipswich coal 
measure senes spread west round the edge of the basin over the southern 
part of the Bellevue conglomerate , and east to Brisbane Some slight 
alteration in conditions then resulted in forming the Aberdare con- 
glomerate over a somewhat more restricted area than the Ipswich coal 
measure shales 

A sudden downwarp now caused the widespread transgressive 
horizon, the Bund&nba sandstone Then (if we accept a Walloon over- 
lap), faulting occurred in the northern part of the area, and the acid 
tuff stage, basal Ipswich or Bellevue conglomerate, Ipswich coal measures, 
and Bundanba sandstones, were dropped down against the D’Aguilar 
block by the Great Moreton fault Deposition of the Marburg sandstone 
stage then oocurred, followed after a 11 slight uplift and a period of non- 
sedimentation and erosion " 18 by the Rosewood stage of the Walloon 
senes (If, however, we accept the view that a continuation of the 
Borallon fault caused the pi esent relations between the Marburg stage 
and the acid tuff stage, then the Great Moreton and Borallon faults did 
not ooour till after the deposition of the Marburg stage ) 

Faulting along the West Ipswich and Borallon lines of disturbance 
then followed with the formation of the many N W -S E minor faults 
cutting the coal measures in the mining districts 

It will be seen that although all these major north-west faults appear 
to belong to the one fault Bystem, it is believed that they were not 
contemporaneous, but that the order was — Great Moreton fault, West 
Ipswich fault, and Borallon fault 

A phase of rapid erosion ensued whioh was noteworthy in that the 
erosion was confined to the unstable area to the south and south-east of 
the angle of the D’Aguilar block with the formation of an early Tertiary 
or Cretaceous peneplain Downwarp and renewed sedimentation in this 
area then occurred, with the deposition of the Tertiary basalts Then 
another period of erosion followed, until to-day the (?) Early Tertiary 
peneplain is again viable 

That adjustment in this area of instability was not complete m 
Tertiary times is shown by the folding of Tertiary sediments about the 
old NW-SB axes. 
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The above interpretation of the area is indeed very far removed from 
current opinions But it seems to be necessary to explain the new foots 
discovered during the author’s work m the field Though much has been 
done, much remains to be done, so that the final interpretation of the 
structure of the area may differ considerably from the one at present 
placed on it 


VIH —PALEOBOTANY 

PalsBobotamoal data are presented in the form of the accompanying 
table — 


Sfboibs 

Blatocladue plana (Feut ) 
Oymnospermou* seed 
Phoemeopeu elongatus (Moms) 
Bennettdes ( Wxlltameonxa) ep 
Ototamtfa e queenelandi Walk 
f Otozamttes j p 
Ntls&onta motion* Walk 
Ntleeoma rtxdx Walk 
Ntlsaonia rekenete Walk 
Nileeonta ep 

t Ntlsaonia euperba Walk 
(/) Ntleeonta *p 

PterophyUum mulitl i ncatum Shir 
PterophyUum contxguum Rohenk 
t PterophyUum nnthorH % (8ew) 
PterophyUum abnorme Eth 
PterophyUum nalhan* Walk 
PterophyUum ep 
Peevdoctenie ecUhtensts (Rich ) 
PodotamUee t lanoedatua (L A H ) 
Ginkgo antorctxoa Saporta 
Ginkgo dxgtlaia Brongn 
Ginkgo </ magntfolta Font 
Ginkgo t atbtnea Hear 
•Ginkgo ep 
Ginkgo ep 

Baura stmmondet (Shir ) 

Batera bxdene (T Woods) 

Batera gxnkgouUe Shir 
Baiera tpevunenexe Shir 
Batera tenwfolta John 
Basra ep 
Baiera ep . 

Btaehyoptlya onnularoules Shir 
Staohyopttye etmmondn Shir 
BiotyophyUum rugoeum L * H 
BtetyophyUum damtU Walk 
Hatumannia buchtt Andros 
Gomoptene deluntmin Shirisy 


Locality 
T 1, 73 , 77 , 31 
1. 11 

11, 12 , 31 
1 

73 , 31 
76 , 39 

10 , 13 

11, T 10 
18, 31 
31 

11 

9 , 37 

1, 22, 23 
33 

13, 20 , 33 
29,31 
11 

10 , 17 

11, 12 , 10, 19, 31 , 33, 34, 40 
11 

1 

1, 12 , 19, 22, 24, 31 

12 , 14, 22, 31 
9, 10 

11 

17 

1, 19, 34 
1, 11, 13 , 19, 22 
1 
1 
1 

31 
,< 13 

1, 26 
1 

If 11 
33. 

. 33. 

. 28 . 
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Sraoiu 

Cadopohlcbu austral* (Moms) • 

Cladophlebu lobtfolxa (PhiU ) 
Ctadophleb u sp 
Cladophlebu sp 
Cladophlebu johnstonx Walk 
Cladophlebu r off lex Arber 
TodxttM udlwmsonx (Brongn ) 
Thxnnfeldxa feutmatUelx John 
Thinnfeldux odontoptsrvxdes (Morr ) 
Thxnnfeldw lancifolxa (Mott ) 

Thmnfeldia acuta Walk 
Thxnnfddia latbragarrnsu Walk 
Thtnnfckfta eekensu Walk 
Thxnnfddui s p 
Dannopais hughe* x Font 
Asterotheca denmcadx Walk 
AsUrotheca hxllat Walk 
Neuropteruixum tnoombrasnse Walk 
8tenoptena elongata (Carr ) 
TcnxtopUru tenuon woods* Eth 
TcenxopUru ujmdhsrsx Ten Wood* 
TwnropUris lent rtculyf arms Eth 
Tomiopteru dwutani Walk 
TwniopteriB ? waxnamattm Feist 
Tcentopfcru crassxnerv is Font 
Anthrophyopsu grand* Walk 
Sphtnopieru superba Shir 
Sphenoptcns lacunosa Shir 
Sphenopteru eslensxs Walk 
Sphenoptsru ? ptoten Halle 
8phenoptene sp 

Schtxoneura rf Afrtoana (Feut ) 
Schx zonsura sp a Sew 
Schxtoncura sp 
NeocaUmties cj carreret Zeill 
NeocalamtUs Karens* Sohimp 
PhgUetheca australis Brongn 
Xquuetues rUtfsrum T Wood* 
Ohxropttru sp 


LoOALOT 

. 1, 8, 4, 10 9 11, 12, 12, lit lOt SI. 2tf 
21, 21, 82, 34 
10, 11, 12, 10, 30 
10 . 

.. 10 
. 10, 21 
1, 22, 20 
10, 13 

1. 8. 0. 6. 1. 0. 10. 11. 12. 17. 23. 20. 37. 33 
1, 7, 10, 11, 12, 12, 15, 17, 23, 24, 30 , 21 

1, 0, 10, 11, 12, 15, 17, 10, 23, 21, 

38, 38, 40 

12, 23 

8, 10, 11, 12, 15 
13 21, 33 

9 

1, 13 
10, 13 

9, 11, 12 

13, 21 

1, 7, 23, 24, 30 

I, 9, 11, 12, 14, 10, >7, 22, 24, 20, 86 
26, 30, 32 

1 

1, 26 

21 

II, 15, 13, 10, 27 

10 

1.0, 11, 12 
1 

80 

10 

9 

4, 10 

10, 11, 15, 17 

2 

lp * 

1,82 

1 

7 


Italicized numerals signify occurrences not noted m previous publication* 
Ordinary numerals signify o ccu rr en ces noted in previous publications* 
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LOCALITY KEY. 


I Denmark Hill 


t 4 ft coal Beam 
8 Bundanba 
4 Ebbw Vale Colliery 
0 Dmmore 

0 Bremer Baam Colliery 

7 Tivoli 

8 Pot 366. Par Brstssll 

9 Pot 36. Far Wxvenhoe 

10 Por 74, Par Wivsnhoe 

11 Por 49, Par Wivenhoe 

12 Por 02, Par Burnett 

13 Road between Pom 70 and 76, 

Par Wivenhoe 

14 J mile went of Eak P O 
10 For 94, Par Eak 

16 Por 33, Par Eak 

17 For 81, Par Eak 

18 For 80, Par Eak 

19 Por 24, Par Eak 

20 Por 32, Par Eak 

21 Ipswich 


22 Yeronga 

23 Petne'a Quarry. Albion 

24 Campbell's Quarry, Album 
20 Windsor Town Quarry 

26 Nundab 

27 Toombul 

28 Shomolxfl, Sand gate 

29 Redbank, near Mt Eak 
SO Ht Eak 

31 Road between Pora 100 and 107, 

Par Biarra 

32 Por 32, Par Northbrook 

33 Por 28v, Par Burra 

34 Coal Creek, near Eak 

30 6 milea north of Eak 

36 Railway cutting, Ottaba 

37 Mt Brisbane R O , 0 milea north of 
Eak 

38 Kilooy Range, above Creasbrook. 

39 Por 92, Par Eak 

40 Cohn ton 


Local it tea 1-20 are arranged in descending atratigraphioal succession 
Localities 21-29 represent unplaoed honaons in the Ipswioh-Bnsbane area 
Localities 30-40 represent unplaoed horuona in the Eak am 

• 

Very little use has been made of paleontology during the work for 
three chief reasons — 

(1) The flora oollected represents only a very small percentage of 
the forms present on any horizon The only horizon which is 
oollected from with any degree of completeness is Denmark 
Hill 

(2) The unsatisfactory state of the paleobotany of the world for 
detailed oorrelatory purposes 

(3) Faulty deposition of the plant remains , by whioh is meant 

that the plant fragments oamed away and deposited within 
the basin by no means r e pr e s e nt all the forms living even m 
the district which was the immediate source of the deposit 

It will be seen that the stratigraphy will of neoesnty be used to solve 
paleobotamcal problems and not etc* versa, m future work 

Much palsBobotamoal descriptive work remains to be done Hie 
Esk shales are marvellously noh m fossils, whioh ate well preserved in a 
oolour whioh contrasts with the matrix In Sheep Station Creek the 
tissue of the plant is preserved as a carbonaceous film, which oquld be 
treated by the latest palsobotamcal methods * 
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IX —CORRELATION AND AOE 
The following table of correlation for the Ipswich and Esk shales is 
satisfactory on the evidence so far to hand 

Ipswich Abba Esk Abba 

Bundanba sandstone Bundanba sandstone 

Ipswioh coal measures Period of no deposition 

Basal Ipewioh conglomerate = Bellevue 

conglomerate • . =» Esk shales 

Acid tuff and andesite* = Acid tuff stage 

Andesitic boulder beds 

ThiB table shows how closely related the Ipswioh coal measures and 
Esk shales really are Florally (at the present stage of the palceobotony 
of the world) they may be regarded as one, and the whole flora compared 
with that of the rest of Gondwana Land 

The very close resemblance of the flora to that of the Molteno beds 
of the Karroo system of South Africa had led all palceonto'ogiRts to place 
the two as of approximately the same age Recent work by du Toit 19 m 
South Africa has suggested that the Molteno flora is essentially Upper 
Tnassio (Keuper) in age, and not Rheetio as formerly supposed The 
Ipswioh-Esk flora is therefore automatically to be regarded as of the 
same age, t e , Keuper 

X— CONCLUSION AND ACKNOWLEDGMENT 

In conclusion, it is to be stated that the working out of this complex 
area is by no means finished, although it is believed that the problem 
of the relationship of the Esk shales to the Ipswich coal measures has been 
correctly solved 

Very sincere thanks are given to Drs Richards, Bryan, and White- 
house, who directed the author’s interests into this fascnating study of 
ever-changing conditions, and who were always ready to discuss the 
various problems as they arose No one realises more than the author the 
extent of the inspiration gamed from them Mr C C Morton gave many 
valuable field data , and Misses Buchanan, Ferguson, Holds worth, and 
Hooper made sections of some of the igneous rocks 


* Them finds aiten may represent the andeaitio boulder beds 
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APPENDIX A 

BIBLIOGRAPHY OF THE IPSWICH COAL MEASURES 

In this bibliography, which is complete to the best of the author's knowledge, 
the following abbreviations are used — 

A A A B Australian Association for the Advancement of Science 

ARDM NSW Annual Report of the Department of Mines, New South Wales 
ARDUQ Annual Report of the Department of Mines, Queensland 

ARQSQ Annual Report of the Geological Survey of Queensland 

G 8 Q P Geological Survey of Queensland Publication 

P L S NSW Proceeding of the Linnean Society of New South Wales 

Proc N Z Inst Proceedings of the New Zealand Institute 

P R 8 NSW Proceedings of the Royal Society of New South Wales 

P R 8 Q Proceedings of the Royal Society of Queensland 

Q Geogr Jnr Queensland Geographical Journal 

QGMJ Queensland Government Mining Journal 

Q J G 8 Quarterly Journal of tho Geological Sooioty of London 


1840 Strxlboki Physical Descriptions of Now South Wale^ and Van 

Diemen's Land 

1847 McCoy On the Fossil Botany of Rocks associated with Australian 

Coals Ann Mag Nat Hist, vol xx (1st senes), 
p 148 

1872 R Daintmk The Geology of Queensland Q JOB, vol 28 p 271 

1872 W Cairuthiib 8 Fossil Plants of Queensland, Q TQS , vol 28, p 850 

1 875 A C Grkooby Report on tho Geolog> of Parts of Wide Bav Qld Pari 

Papers, Votes and Proceedings 

1870 A C Grkooby Report on Coal Deposits of West More ton and Darling 

Downs district Qld Pari Papers Vo tea and Pro 
ceedmgs, vol 111, p 387 

1876 J Hbotob Relative Ages of Australian, Tasmanian, and Now Zealand 

Coal Measures Proc N Z Inst , vol v , p 352 

1879 A C Gbkoory Geological features of the bouth Las tern Distrnt of the 

Colony of Queensland Qld Pari Papers Votes and 
Proceedings, vol 11, p 300 

1880 O Feibtbcantkl Notes on the Fossil Flora of Eastern Australia and Tas 

mama P R 8 N S W , vol xiv , p 103 
2882 J E Tnhlson-Wood Various Deposits of Fossil Plants in Queensland P L S 

NSW, vol vu , p 95 

1883 J E Tjwisow Wood Fossil Flora of the Coal Deposits of Australia P L S 

NSW, vol viu , p 37 

1883 J E Tenisov Wood Coal Resources of Queensland (to be found in vol m , 

p 249, of Rands’ Collection of Reprints, the University 
of Queensland Geological Library 

1886 R L Jaok Handbook of Queensland Geology, G 8 Q V 31 

1887 W H Rands . Geologtoal Map of Brisbane and its Environs, G S Q P 34 

1887 W H, Rama Geology of Beenleigh, Logan and Albert Rivers, G8QP. 

30 

1888 R L Jaok On Some Salient Points in the Geology of Queensland. 

A A A 8 Sydney 

1889. W. H Rands Albert and Logan Dvtnots, G S Q P 51 

1890. W H. Rands . Brookfield, Pullsn Vale, aod t Hoggill, GBQP 83 
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1891 R L Jack 
1891 W H I Uvm 

1801 T W E David 

1802 R L Jack and 

B ErmiDai 
1894 W H Bands 

1808 B L Jack 

1897 J flimir.rr 
1807 J Shirley 
1807 B L Jack 

1898 J Sbouty 

1898 W 8 Dm 

1899 W E Cakuon 

1899 W E Cameron 
1002 T Shtrlky 

1908 H I Jensen 

1904 W Fbyab 

1904 L C Ball 

1900 W E Cameron 

1906 H 1 JENSEN 

1907 W E Cammon 
1907 L C Ball 

1907 E O Mams 

1908 W E Cameron 

1909 H I Jensen 

1910 E O Masks 

1911 WlAlNl AND 

W OOLXOUXjH 

1911 W E Cameron 

1912 E O Masks 

1912 W E Cameron 

1913 B Dvnstan 
1918 W E Cameron 

1913 B Dunetan 

1914 L C Ball 
1914 W E Cameron 
1910. A B Waleok 
1918 L C Ball . 


Land Slips at Marburg. O 8 Q P 77. p 1 
Coal in the Pariah of Noose, GSQ P 94 
The Clarence Basin, A B D.M NBW, p 223 
Geology and Paleontology of Queensland and New Guinea, 
OSQF 93, p 320, Ac 

Pine Mountain District, A B G S Q for 1894 G 8 Q,P , 
103, p 26 

Coal near Brisbane, G 8 Q P 108 
Baiera buUns, PRSQ, vol xu , p 74 
Pterophyllum multthneatotm, V B 8 Q , vol xu , p 89 
Coal near Brisbane, G S Q P 143 

Addition* to Fossil Flora of Queensland, G8QP 128, 
Bull 7 

Notee cm Australian Temopterids, A A A S , vol vu , p 
384 

The Northern Boundary of the Ipswich Coal Field 
GSQP 143, p 13 

The Trias Jura of West More ton, G B Q P 14 
Notes on Duannga, Ipswich, and Dawson River QSQP* 
171, Bull 18 

The Geology of the Glass House Mountains District, 
FLb N 8 W , vol 28, p 842 
Sinking for Coal m tho Logan District, Q G M J June, 
p 296 

Iron Ore Deposits in the Ipswich Coal Measures, G 8 Q P 
194, p 66 

Geology of the West More ton and Ipswich Coal Field, 
QQMJ.p 459, and (1900) G 8 Q P 204 
Geology of the Volcanic Area of East More ton and Wide 
Bay, PLS NSW, vol 81, pt 1, p 88 
Coal and Gravel at Nund&h, Q G M J , p 11 
The Occurrence of Coal m the Vicinity of Brisbane, 
Q G M J , p 580 

The Trias Jura of BE More ton, Q , G 8 Q P 225 
The Bundsnba Sandstone at Toorbul Point, A R D M Q , 
p 172 

Notes on the Geology of the Mount Flinders and Fasatfera 
Districts, Qld , P L 8 N 8 W . vol 34, pt 1, p 67 
Coal, Gravel, aruf Water, K More ton, Q G M J , p 285 
Geology of Wert Moreton, Qld, PBS NBW, vol* 
xlv , p 137 

Coal at Ipswich and Dalby, O 8 Q P 235, p 1. 

Geological Age of Volcanic Activity m 8 E Qld , P B 8 Q , 
vol xxui , pt 2, p 141 

Coal at Eden Park, near Goodna, Q G H J , p* 321 
East Moreton Coal Measures, Q G M J , p, 353, 

The Ipswich Coal Field, QGMJ p 412 

Coal Resources of Queensland, GSQP, 239 

Pnor’a Coal Pit, Moggtll, QGMJ, p 412 

City Colhery m Ipswich, Q G M J , p 618 

Mesosora Floras of Queensland, pt 1 («), (6%G8 Q ? • 95t. 

Coal near Belmont, Q.GM J , p 18, 
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10HI H 0 Riciaim 
ISIS. B. J. Txxxyabd 
19X6 B Doxstax 
1910 L C BiUr 

1910 W E Cakbbom 
1917 A B Walkov 

1917 A B W axiom 

1918 A B Waxxom 

1018 A B Waucom 

1919 B Doxstan 

1019 A B Waucom 

1920 B Sahni 

1920-22 B Dctnstak 

1920 W E C ammon 

1921 J H Reid 

1922 C C Morton 
1922 J H Rud 
1922 J H Reid 
1922 J H Rkid 
1022 J H Ruo and 

C C Mobton 
1922 J H Rbqd and 
C C Mobton 
1922 E O Maim 

1922 W E Cameron 

1923 W E Cameron 
1923 J H Retd and 

C C Mobton 
1923 E O Mabei 
1923 J H Reid and 
0 O Mobton 
1923 E O Masks 
1923 J H Reid and 
O O Mobton 

1933 C O Mobton 
1923 E C Saint Smith 
1923 J H Reid and 

O 0 Mobton 

1923 J H* Reid 

1924 f H Rkd and 

C* G. Mobton 

1934 A B Waucom . 

1935. W & Bbtax . . 


Volcaruo Reeks of S E Qld , P R S Q , vol 27, No 7 
Mesosoie and Tertiary Insects, G 8 Q P 203 
Harrap’s Geography of Queensland, p 166 
Note on a great Fault System on the East More ton Dis- 
trict, Q G M J , p 169 
The Ipswich Coal f leld, Q O M J , p 370 
Meeosoic Flora of Queensland, pt 1 (c), G S Q P 267 
Mesosoio Flora of Queensland, pt I (d), (e), (/), G S Q P 
209 

Geology of the Lower Meaosoic of Queensland, PLS. 
NSW, vol 43, p 37 

Mesozoic Floras of Queensland, pt II , G S Q P 262 
Sandgate Ztllmere Geology, Q G M J , p 03 
Meaosoic Floras of Queensland, pte III and IV , 
GSQP 263 

Pet n fled Plants from Queensland, Meeosoio and Tertiary, 
G S Q P 267 

The Geology of Ipswich, Q Geogr Jour , vol 36-37, p 36 
Palmer ■ Property (Bundanba), Q G M J , p 102 
Geology of the Walloon- Rosewood Coalfield, Q G M J , 
p 310 

Coal Prospects of the Narangba District, QOMJ.p 190 
Petroleum Prospects in Beau desert, QOMJ, p 431 
Geology of the Walloon-Rose wood Coalfield, GSQP 272 
Coal Measures of West More ton District, QGMJ.p 462 
Contributions to the Geology of Ipswich, part I , Q G M J , 
p 300 

Contributions to the Geology of Ipswich, pt II , Q G M J , 
p 390 

Contributions to the Geology of Tpewieh, QGMJ.p 478 
Map of the Ipswich Coalfield, GSQP 271 
Contributions to the Geology of Ipswich, QGMJ.p 166 
Contributions to the Geology of Ipswich. Q G M J p 167 

Contributions to the Goology of Ipswioh, QGMJ.p 208 
Contributions to the Geology of Ipswich, QGMJ.p 249 

Contributions to the Geology of Ipswich, QGMJ.p 422 
Contributions to the Geology of Ipswioh, QGMJ.p 423 

South Moreton Geology, QGMJ.p 244 
Notes on Oil at Wolston, QGMJ.p 06 
Geology of the Country between Esk and Ipswioh, 
QGMJ, p 7 

Notes on the Walloon Jurassic Flora, P R 8 Q , vol 34, 
p 168 

Contributions to the Geology of Ipswioh, QGMJ.p. 383. 

On FotaftU Plante from Bellevue, near Esk, Mem Qld. 
Mbs , vol 8, pt I f p 1 

Earth Movements In Quee n sla n d, Pres Add R.8 Q , 
vol 17, p. 3 



TERTIARY 


LJU 



miES En 1 
BASALT 

IjOWER SHALES, Ek 
ACID ISTRWES 
MARBURG STAGE 
BUNDAMBA SANDSTONE 
ABERDARE CONGLOMERATE 
imCU COAL MEASURES 

i&K SHALES,* BELLEVUE CONGLOMERATES. BASAL /POT (MiOMrfiS, 


BpismscHm 


RRE-MESOm 





190 PROCEEDINGS QV THE ROYAL SOCIETY OP QUEENSLAND, 

1026 O A Jones The Tertiary Deposit* of More ton District, 8 E Qld , 

FR8Q, vol 38, No 2 

1027 W H Bryan and Later Palsogoography of Queensland, P R S Q , vol 38, 

> V Whitkhottbk p 10J 

1020 Mbs C Briggs The Brisbane Tuff, P R S Q , vol 40, p 147 

APPENDIX B 

BIBLIOGRAPHY OP MESOZOIC ROCKS IN THE ESK DISTRICT 

1001 L C Ball Notre on the Taronieo District, A R Q 8 for 1000, 

QbQP 159 

1001 V t V Jackson Minos near Fsk, Q G M J , pp 466, 468, 469, 5*0 

1006 L C Dai i The Upjicr Brisbane Valley, QOM T,p 470 

1612 L C Ball Mines in the Fan^h of laromeo, QOM J, p 111 

1012 l O Marks ProepectH of Coal at Exit, Q G M J , p 322 

1012 F O Marks On the Geological Ago of S B Qld, Volcanic Rocks, 

PR HQ p H9 

1015 A B Walk on Mesozoic Floras of Queensland, pt 1 (a), (6), G S Q P 252 

1016 H <_ Richards Volcanic Rocks of S T Queensland, P K 8 Q , vol 27, No 7 

1017 \ B Maikok Mesozoic Floras of Queensland, pt 1 {<?), O S Q P 257 

1017 X B Walkom Meso7oic Floias of Queensland, pt I (d), (r), (/), G S Q P 

259 

191H A B X\ alkou The Geology of the Lower Mesoxon Rocks of Queensland, 

PLR NHW,\ol 42, pt l, p 27 

1922 J H Reid Note on the Walloon Jurassic Flora, P R 8 Q , vol 34, 

p 108 

102J 7 H Reid and Geology of tho Country between Lsk and Ipswich, 
t L Morton Q G M J , p 7 

1024 \ B W ai eum On Fossil Plants fiom Belle\ ue, near lVk, Mom Qld Mub r 

\ol 8, pt I, p I 

1026 H C Richards Volcanic Activity in Queensland, A A A 8 (1924), p 

285-287 

1028 \ B Wat so if Fossil Plants from the Lsk District, vol 53, pt 4, P L & 

NbW 

Tht Murqon-Qoomm Jjittncf 

1025 J H Rmd Geology of the Muigon Goomen Distrut, Q G M J , 

p 87 
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The Royal Society of Queensland 


Report of Council for 1028 . 


To the Member * of the h’oyal So<tcttj of Queensland 

Your Council has pleasure m submitting ita Report lor the year 

1928 

Thirteen onginal papers were read before the Society and 
published (luring the year Three public meetings were held On 10th 
July, 1928, Dr G M Yonge, leader ot the Great Barnei Reef 
Expedition, Di Stephenson, and Messrs Tandy and Russell outlined 
the work contemplated On 16th July, 1928, Sir Arnold Theiloi gave 
an address on “Problems of Phosphorus Deficiency of Stock ” On 
4th March, 1929, Professor Johannes Schmidt, D Sc , Ph D , Dueetor 
of the Carlsberg Laboratoiy, Copenhagen, and leader of the Danish 
Oceanographical Expedition, delivered a lecture on the life history 
of the eel 

The Council wishes to acknowledge geneious subsidies amounting 
to 1147 from the Queensland Government towards the cost ot punting 
the Proceedings of the Society Appreciative acknowledgment is also 
made to the University ot Queensland foi housing the library and 
pioviding accommodation for meetings 

Tho membership loll consists of 4 corresponding membeis, 6 life 
members, and 176 oidinary members During the year there were five 
resignations, and nine new members were elected The deaths of Dr 
J V Danes, of the Czech University, Prague, a corresponding member, 
and of Mr W R Colledge, a past president of the Society and a 
frequent contributor to the pioceedings, are reported with regret Mr 
Rowland llhdge, a fonuei honorary librarian of the Society, has been 
lost from the ranks of Queensland biologists by death 

There were nine meetings of the Council The attendance waa aa 
follows — E W Bick 8, W H Bryan 7, J V Dnhig 3, E. J Goddard 2, 
R W Hawken 4, D A Herbert 9, T G H Jones 4, H A Longman 4, 
E O Marks 8, T Parnell 7, H C Richards 6, C T ^White 7, Dr J P. 
Lowson was unable to attend aa the hour of the meetings was unsuitable. 

T PARNELL, President. 


D A HERBERT, Hon Secretary 
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Abstract of Proceedings, 25th Maboji, 1928 

Tho Annual Meeting of the Society was held m the Geology Lecture 
Theatie of the University at 8 p m on Monday* 25th March* 1928 The 
President* Professor T Parnell* occupied the chair Apologies for absence 
were recoivod from Professors E J Goddard and H C Richards 
from Mr T Rimmer The zrunutes of the previous meeting were read 
and confirmed The annual report and balance sheet were adopted 

The following officers were elected for 1929 — 

President Professor J P Lowson, M A * M D 
Vice Presidents Professor T Parnell* MA (ex officio) and Mr 
J B Henderson, F I C 
Hon Secretary Mr F A Perkins, B Sc Agr 
Hon Librarian Mr W D Francis 
Hon Treasurer Mr E W Bick 

Hon Editors Mr H A Longman, F L S * C M Z S , and Dr 
W H Bryan, MC 

Hon Auditor Professor H J Priestley, M A 
Members of Council Dr C D Gillies* M B , B 8 , M So * Professor 
H W Hawken, B A * M E * M Inst C E , Mr D A Herbert, 
M Sc , Dr T G H Jones, A A C 1 * Mr R Veitch, B So 

Mi W G Wells was nominated for ordinary membership and Mr C 
Sclnndltr for asso iato membership 

Professor J P Lowson was inducted to the position of President for 
1929 Professor T Parnell debvered his Presidental Address entitled 
"Modem Developments of Physical Science ” On tho motion of Pro- 
fessor R W Hawken, seconded by Mr J B Henderson, a vote of thanks 
was accorded tho retiring president for his address A paper by Dr 
T G H Jones and Mr F B South* B Sc , on " The Volatile Oil of 
Queensland Sandalwood” was lud on the table Mr H A Longman 
expressed the Society’s appn elation of the presence of His Excellency the 
Govt rnor 


Abstract of Pkoordings, 29th April, 1929 

The Okdinaiy Monthly Meeting was held in the Geology Lecture 
Thealie on Monday* 29th Apul* 1929, at 8 p m 

The President, Professor J P Jiowson, in the chair, and about 
thntv inemliers present Apologies for absence were receded from 
Messrs Francis and Veitch 

The minutes of the previous meeting were read and confirmed 
Mr W G Wells (oidinaiy) and Mr C Schindler (associate) were 
unanimously elected members of the Society 

Muss D Hill, B Sc , Miss N Holdsworth, and Mr L F Mandelson, 
B Sc , Agr , were nominated for ordinary membership 

Dr F W Whitehouse exhibited the following fossils — (1) Flowers 



AB9TBA0T OF FBOCKlDUfGS 


vn. 


of Williamiomo, associated with the fronds of Pt%lophyllum, from the 
Jurassic deposits (Walloon aeries) of Bymount r north of Roma, (2) 
Specimens of a new species of Calceola irom the Devonian beds of 
IjWunda, North Queensland (collected by Mr J II Reid, (3) Ntrinqo- 
cephalu* gp from the Devonian limestone of Calcium, Noith Queensland 
Caheola and 8tnngocephalus f index genera of the Eitolian and Givetian, 
respectively, of Europe are thus rceoided foi the first time from 
Queensland 

Di W H Br>an exhibited some lathci raie locks irom Milfoid 
Sound, New Zealand, which had boon piesented to th< limersitv of 
Queensland by Dr P Marshall The io<ks comprised ILnzburgitc 
( Saxon itc ), Dunitc, Enstatitc, and a perfectly white olivine <aibonat< 
rock Specimens of Dunitc and Har/buigitc from the type aicas were 
also shown for purports ol comparison 

Mr I) A Herbert e\hibit°d (a) llgdiodutyon reticulata* from 
Lake Manchestei , (b) ('rutcuum <oufusun) t a mv\otn\ ei to from 

AVooloowin, (t) Ubtilago rwlaua, a smut imigus attacking Carer 
psfudonjperuv from Kurabv and (d) a French bean showing poh- 
enibrvorn Th( first three are n«w i Kurds foi the State 

Mi A K Dcnmead exhibited a small fossil identified b\ Mi R A 
Keebh as belonging to the fnmilv D i ploy r apt \d(v t from Brisbane schists 
(Middle of Bun) a series), of Tweed lit ads The age was consuleied to 
lx top of tin Ordnwtmn 01 lowest Silurian 

Mr J E Young exhibited a piece of (oral containing a (inbgull 
piodueed by the female of Haploi apnmnn marsupiahts 

Mr C T White exhibited specimens of (1) Ficus Badeijana Domiu 
from ticca growing in Botanic Gaidcns, Bnsbam Tins tieo was 
oiiginall> named by F M Bailey as F nunrophylla Desf vai pubescent, 
and is related to F macrophylta Dtsf on the one hand ami to F rwta- 
gtnow Desf on the othei, but is distinct from either and seems woith) 
ot specific rank It is eornmon m cultivation, and specimens aie to bo 
found growing in the Botanic Gaidens at Brisbane, Sydney, and Adelaide 
Both Bailey and Domm record it for the lam foiesta of South Queens- 
land, but this, Mr White thinks, is pure guesswoik, as though common 
in cultivation the plant has not as yet been found m a wild state 
Specimens of F macrophylta Deaf and F rvbupnota Deaf weie also 
shown for purposes of comparison, (2) Specimens of a small tiee 
belonging to Eucalyptus or allied genus growing on nandy lulls at 
Plunkett The exact botanical position of this tree is a matter of doubt 
until flowers have been collected 

Mr J B Henderson exhibited an Analytic Quart/ Lamp Tina is a 
mercury vapour lamp so fitted with two Wood’s filters that ultra-violet 
rays are projected horizontally and vertically The vortical rays fall 
inside movable black curtains, so that specimen* maj be examined for 
fluorescence in daylight The effect of the ultra-violet rays was shown 
cfa various drugs and chemicals, also on papers, minerals, and precious 
stones 
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Mr C Morton exhibited specimens of Butilo (red) surrounded by 
a rone of Ilmemte (black) in rounded as well as roughly crystalline 
forms up to 2 inches in maximum dimension They were obtained from 
shallow alluvial deposits near the Burranduwan road about 22 miles 
west of Kmgaroy The country roc k is gneiasic granite, in which similar 
specimens were found to occur as isolated individuals 

Dr E Marks exhibited two locks, a trachyte and a tuffaceous 
conglomerate found at Uppei Brookfield 

Dr Whitehoube, Di Bivan, Di Marks, and Messrs White, Jackson, 
Massey, Denmcad, and Jones commented on the exhibits 


Ahstrvo op Phoci xdjnciS, 27th M\y, 1929 

The Oidmaiy Monthly Meeting was held in the Geolog} Lecture 
Theatre of the University on Monday, 27th May, 1929, at 8 p m The 
President, Di J P Lowsou, in the chair Apologies were received 
from Messis Ileibert, Perkins, and White The minutes of the pievious 
meeting woic read and confirmed Miss 1) llill, BSc, Miss N M 
Holdsworth, and Mi L F Mamlelson, BSc, Agr, were unanimously 
elected to ordinary membership 

Dr E O Maiks exhibited wutei-worn pebbles of trachyte found 
embedded in sandstone ucar the summit of Candle Mountain 
Di E O Marks exhibited on b t half ol Ml HA Longman aboriginal 
skulls and showed how they differed in the zygomatic arch from those 
of whitens 

Mi W D Francis, on behalf of Mr C T White, lead a rcsum4 
of a paper of Di C C J \an Steems, entitled “A Revision of tho 
Queensland Bignonmcete 99 Noaily all the Australian membets of the 
family aio represented in Queensland Dr Stiems makes some changes 
in noimuclature in agreement with the international rules of nomen- 
clature ITe adopts the name Pandorea for the Australian species 
previously placed under Tacoma The Queensland species number 
twehe, and aic placed in twelve geneia 

Di R Hamlyn-Harns lead a paper entitled, “The Relative Value 
of Larval Destructois aucl the Part they Play m Mosquito Control in 
Queensland ” Successful experiments with various members of the 
CharncPtt lule these out as possible larviddes (A jar containing 
Nitclla phaulotelei (id by J Gro\es), was exhibited to the meeting 
Culex fattgant in all stages of development, from the eggs to the 
maturing pups, showed peifectly normal conditions, brought about by 
the lai\& being fed every second day or so on an animal diet, piscidm) 

Queensland possesses several mosquitoes canmbalistio in the larval 
stage, known to be moat voracious, two of these, vit, Luizxa hahfazix 
and Meyarhtnus speciosus, are perfectly harmless to human beings, and 
it u thought that some use might be made of them economically 

There seemB to be some diversity of opinion with regard to Tadpoles, 



ABSTRACT OF FROOUKD1NGB 


12L 

and, being for the greater part vegetable feeders, no direct evidence is 
offered to justify the idea that they devour mosquito larva, though 
investigators in other parts of the wotUI ha\e found certain species 
useful 

Predatory acquahe Honuptera may be bioadly classed as laival 
destnn ton» and include effective members of the Geiroidea, Notoner- 
toidea, and Oonxoidea Of ev* n grefltei value are aquatie Coleoptera 
.both adults and larv®) of the super -families Uaioboiden, Gynuoidea, 
Hydrophiloedro (m the larval stages only), and Austiahan Odonuta 

In addition to tin sc laival destiuctois otkeia unhide spieies of 
ll\dia, llvnienoptcia, Diptua Molluscs, and other i mimes 

Queensland is partieulaily toitimati in possessing n huge numbir 
oJ humorous fish capable of doing good uoik in fresh, hmckish and 
salt watu Among these the spenes most highlj reeoininended are 
CtatcHH cfjftrtlus flitVHifitts ami WrfanolacHHt ntgtans foi fresh uatei, 
and I\< udomitqil \ tg/tijrt for biu<kish and suit wafer A distinction 
is (hflun between lamvorous hsh as srn lac e- f cede js and hmie-eating 
as bottom ieeders ot which the dudgeons aie the main icprcsentatives 
The mortality among fish is dm to drought conditions and various 
(neniiph, but in spite of this thev no nevertheless able to maintain 
themselves to om advantage and to u stock natural wateis after periods 
of flood Seveial fish, hitlieito o\c t looked, art hoic lecorded hs larval 
destimtois tor the first time 

The papn was discussed l>v Mi V Penuett I)i L O Alaihs and 
Mt Lugo Jems 


Abkitiw e ok Phw 1 1 lhni.s, 24ru Jinl, 192 1 ) 

The Oidinarv Monthly Men ting was held in the Geology Lecture 
Theatie of the University on Moiulas, 24th June, at 8 p m The 
Piesiduit, Di J P Low sou, in the chan An apologv was u reived 
fioin Mi lleibeit The m mutes of the previous meeting weio lead 
and confirmed Pi Kill ^ Muiphv was pioposed for nnluiaiv nu mbex- 
ship 

Mr G II Hardy lead extracts from Ins paper, entitled “Hevibional 
Notes on the Tribe Btachjirhopalim, with Remarks on the Habits of 
and Mmu'r> amongst Robberllies 99 He discussed the generic alliances 
of species included m the tube, and incorporated kevs to the five genera 
and fifteen species constituting the group Observations on the habits 
of robberfhes indicated the possibility that mimicry amongst robberfhes 
may occur, and evidence may be obtained from the fact that certain 
species regarded as being wasp mimics have habits differing from those 
of their nearest allies Paiticular attention was drawn to Erythropogon 
hmbipenms (Macquart), which does not seem to be predaceous 

Dr T G H Jones read extracts from his paper on “A Contubution 
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to the Chemistry of the Oily Exudate of the Wood of Pentaapodon 
motley * (Papua) ” 

The exudation from the wood ot Pentaapodon motleyi on examina- 
tion has been found to consi t essentially of apparently homogeneous 
acid material; for which the name pentaspodonic acid is proposed 
Conclusions as to the constitution of this acid are drawn from various 
experiments lecorded, and it i& considered that the acid has a molecular 
composition C^H S4 O a Two unsaturated linkages are present in a long 
side chain attac hed to a ben/me nucleus The acid, which is monobasic, 
also contains one phenolic gioup 

The Secietary read extiacts fiom the paper by John Legg, DV Sc, 
and J L Foran entitled “Homo Experiments on Tick-infested Cattle 
with Arsenical Dipping Fluids ” The following took part in the 
discussion which ensued Di Jones, and Messis Pound, Jones, Pei kins, 
HcnJcnon, and Schinmoi 

Mi H A Longman exhibited a small slab of fossilifcrous limestone 
which had been found by Miss Marion Rowland amongst rocks con- 
siderably above high-watei mark on Magnetic Island, North Queensland 
This slab contained, amongst other remains, several specimens of Bar- 
nacles, apparenth Coronulu sp , piesent-day species of which are found 
parasitical on whales Evidently this slab had been detached from its 
original statum, and if this could be tiaced it would be of eonudeiable 
mtert st 

Mi Longman also exhibited specimens oi the lower jaws of 
lUauopus anal and M tacriiu s fiom the Bailing Downs, which he 
considered wen distinct species as indicated by Owen lie could not 
agree with De Vis m “lumping'’ both ot these under Man opus anak 


AusrBAcr or Prch e&dings, 29th July, 1929 

The Oidinaiy Monthly Meeting was held m the Geology Lcctuic 
Theatie ot the University on Monday, 29th July, at 8 pm The 
President, Professor J P Lowsou, id the chair Apologies were 
received trom Professor Goddard, Dr Herbert, and Messrs M&ndelson 
and Vcitch The minutes of the previous meeting were read and 
confirmed Dr Ellis Murphy was unanimously elected a member of 
the Society 

The Secretary read extracts fiom a paper by Dr John Legg 
entitled “ Some ObBerv&tionB on the Life History of the Cattle Tick ” 

Dr W H Bryan and Di F W Whitehouse read a paper entitled 
14 A Record of Devonian Rhyolites in. Queensland ” The paper 
reviewed the evidence of the occurrence of Devonian Rhyolites at 
Kangaroo Hill and Mount Coolon, and placed on record several other 
rhyolitic senes (some of proved Devonian age and others apparently 
belonging to that period), discovered by one or other of the authors 
within the last few years, from the following localities — Herberton, 
Mount Etna, Tungamull, Mount Morgan, Raglan, Gore 
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Dr. W H. Bryan exhibited (1) An amethyst-coloured specimen ot 
halite irock salt) obtained by the Chief Government Geologist (Mi 
B. Dunstan) from the Kaiserrode Mine, Borhen, Germany , (2) A 
specimen of decomposed but unweathered granite from the Ashgrove 
Quarry, Brisbane, containing purple crystals of lluonte associated 
with quartz and zeolites This marked the first record of fluorite from 
the Enoggera Granite 


Abstract of Pkooeedjngs, 26m August, 1929 

The Ordinary Monthly Meeting was held m the Geology Lecture 
Theatre of the University on Monday, 26th August, at 8 pro Mr F 
Bennett, B Sc , m the chair and seven members present The minutes 
of the previous meeting weie read and confirmed Mr II J Q Hines, 
BSc, was proposed for ordinary membership by Mr Perkins, seconded 
bv Dr Hcibert 

Mr C T White, F L 8 , read a paper by himself and Mr Fianoia^ 
entitled “Contribution to the Queensland Flora, No 4 99 Two new species 
— Labtckea Brassn from North Queensland and Albtzzia xanthoxyUm 
from the Alberton district — were described as new, and several plants 
were recorded from Queensland for the lust time 

Dr D A Herbert read a paper, entitled “Changes in Osmotic 
Pnssure in Relation to Movement of Mimosa Pudica '* 

Dr. Herbert exhibited (1) Empusa mu sets, a fungus lausing fly 
ehohra, and (2) i’enict/Ziion expanvum, a mould from a decaying 
custard apple, also lound on tho apple 

Mr C Schindler exhibited a rust fungus, Phragmuhum longisiu 
mum, on Rubus parvtfohus, from Mount Crosby 


Abstract of Proceedings 30 rn September, 1929 

The Ordinary Monthly Meeting was held in the Geology Theatre 
?n Monday, 30th September, 1929, at 8 p m 

The President, Professor .J P Lowson, M A , M D , m the chair 
Mr H J G Hines, B Sc , was elected to ordinary membership 

Professor E J Goddaid, BA, D Se , delivered a lecture entitled 
“Science and Agriculture m Java 99 A vote of thanks was earned 
on the motion of Dr W H Bryan, M C , seconded by the President 


Abstract of Proceedings, 28th October, 1929 

The Ordinary Monthly Meeting was held in the Geology Lecture 
Theatre of the University on Monday, 28th October, at 8 p m Professor 
J P Lowboy M D , m the chair, and about thirty members present 
The minutes of the previous meeting wore read and confirmed 
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Miss D Hill, BSc, read a paper entitled "The Stratiginohicai 
Relationship of the Shales about Esk ” The work indicated that the 
Esk Shales of the Ipswich coal measures represent closely related phase ■» 
in a shallow fresh water basin, with but a slight chronological difference 
For in effect the Basal Conglomerate of the Ipswich series changes 
laterally mto the highest of the Esk series — the Esk shales Both these 
aic confoimably undeilaid by a volcanic stage The Ipswich coal 
measure shales thm out rapidly noithward and are missing from the 
basin nuith of Bellevue, where the overljing Bundamba comes to rest 
without appal out unooufonmty on the Esk Shales The papei was 
discussed bj Professor Richards, Dis Br> an, Marks, and Whitehouse, 
and Measis lones, Ktid, and Toimnerup 

Mu Inigo Jonts inhibited slidis ot the 1893 flood of the Brisbane 
Ri\or and maps of the area affected 

Dt F W Whitehouse exhibited Biyozoa from the Lower Caibon 
ifeiouH lmu stones ot Riverleigli, neai Mundubheia Thi se included two 
sprues of Arthimcdt ? (gums m w to Austialia) nnd one of Eractinopora 
(grnus new to E Australia) The limestone with Aiihimedei lontains 
the AmyqdalophyUum coral fauna The Eractinopora limestone is 
piolmhls somewhat higher in the section 


Abstract of ProclI'DIM.s, 2 r mi Novlmfjir, 1929 

The Oidinmv Monthh Muling was held m the Geology Lecture 
Thealie oi the l mveisitv on Monday, 25th November, at 8 p m 

Protessoi J P Ijowiun, M I) , in the than, and about thnty members 
prtst 1 

Tli numitts oi tin pi e\ ions meeting weie read and LOiihnned 

Mesbis I) O Athuton nnd II K Lcvwoik M Sl , weie proposed 
toi rulman lmnibeiship b> Air Pukins, second'd by Dr D A 
Ilcrbi it 

Di Herbert lead a papu « nt itled "i'ytiana septentrumalis,’' a new 
species oi iungus attacking the l»cech ( Nothofagus Afoom) in Queens- 
land and New South Wales This fungus is one of the stromatic 
Pe/i/al s and tlu gt nus is found in youth Amenea, New Zealand and 
Tasmania, on various sptcios of \othofagus The n°w species extends 
the range of the genus to Quemalnnd, and makes the tango practically 
that ot the host genus Th« spec linens weie colleeted by Mi C T 
White (Government Botanist j and by the author at different times on 
Mount llobwee m N Pional Paik, on the New South Wales border It is 
limited to n tew nore^ ot beeches on the mountain top, and seems to be 
conflmd to the portion of the mountain commonly enveloped in clouds 
Tt is edible, as are other species of the genus 

A discussion of the paper, in which Drs Bryan, Marks, Whitehouse, 
and Messrs Bennett, Jones, and Perkins took part, developed on the 
bearing of this and other evidence on the Wegener hypotheses 
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Publications have been received from th- following Institutions, 
Societies, etc , and are hereby gratefully acknowledged 


A MUG A 

ALGrRlA - 

Smieb* de Geographic et d’Archeologio 
u’Otun Oran 

l sms of Soi in Afoic* - 
Purl u 4 '\]uu um Nalnl 
Sou \i African Museum Capetown, (’ape 
Prov nice 

Jiiis\ial Mumum Pri torin 

Urological Sotutj of South Africa, 
Johannesburg 

AMI KICA 

Am i Ml * 

Mu to do la Plata [ nivdMJnd National 
<U la l’l itH 

111 \/H — 

Tiwtiliiln Oswaldo ( ru/ Rio de Janeiro 

Mini lino di Agmullura, Industria y 
(cmnurcio ltio do Janeiro 

Canada — 

JJopaitmcfit of Agriculture, Ottawa 
Dr pirfcment of Mines Ottawa 
Nov i Si ntiu In ntuto of SciciHi Halifax, 
Nn\ a Stutia 

Hovul So< ul\ of (’an nia Ottaw i 

Ro> tl V tionomical Sex icty of Canada 
1 oronto 

Koval C nnudian Institute, 1 oronto 

Ijmilji Suits u> Amlmca- 

Bmghnm Oceanographic Institute, San 
Diego 

Honda U( * graphical Society 
Canugu li litution, Washington 
Lihrarv of ( ou^res* WashingUn 
National Acad of bdcnccs Washington 
National Unhitch Council, Washington 
SinithFonian Institution, Washington 

1 mtod Status Department of Agriculture 
Washington 

United States Department of Com me roe 
(Bureau of Standards) Washington 

United State* Department of the Interior 
(Unit* d btatm Geological Surrey), 
W aihington 

United States National Museum, Washing 
Ion 

United States Treasury (Public Health 
Service) 

Lawdo Observatory, Anson* 

Scnppa Institute of Ooeonography, La 
Jolla U 8 A 


Umvcibity of California Borkoloy Cali* 
forma 

John IJupkuiH Umvtisity (Institute of Bio 
lngicul Rc-wurih) Ballimon 

Aineucan \<udnn* of Ait* and Sciences, 
Ho ton 

llo i VkicM of \ Inn I lit (om IVMon 
Bu Half) Soi it tv of X itmu] S.U iili' Buffalo 
fnhn ( r* i ir Iibraiv C liu ftf o 
l 1 idd Museum of Nutnrut llMruy Chicago 
Ilovd fibiaiv C JiKiunati 
( luo XraduiiA of Si ii n< i toliunhu* 

(Mm Sf<tt (nivrr'itv (o’umbus 
B«ini i Pnuahi Bishop Mu*tmn, Honolulu 
Nutm il lli**tor> Sum v, Su.tr* of Ulmoii 
Indiana Atadcmv of brume Indiana palm 
Cornell Viuvei it\ Ithaca, NY 
Ctirmll tumidity Agricultural E\ptri- 
iiii m Station 

Arnold Arbontum Jamaica Plain Massa 
ohusctU 

W ivtoiisui Aradrniv of AiN bon mo, and 
I (Him Matlison 

Mulligan Ac id mi j of Arts S( u nrr and 
Lit (cm Michigan 
Lrmenuty of Michigan Michigan 
Miunc ota Uiologual Survev, Minneapolis 
Unurnntv of Minnesota Minneapolis 
\i v \oik \ciddiv of Salomes New 
\ ork 

American Gcographii al Society New Yorl 
Ami ncan Musi uni of Natural History 
New York 

Bingham ()< t unohi aphic Collection, New 
\ork 

New York Zoological Sorntv New \oik 
Obcrlin College, Ohio 

ALad» m\ of Natural Suencis Philadelphia 
Amenoan Philosophical Society Phlla 
dtlphia 

Portland Society of Natural History 
Rochtstrr Atadcmv «f bcionoes Rochester 
<*an Dingo Socuty of Natural History San 
Diego 

California Acidomy of Sciences Ban 
Fratu wo 

Puget Sound Biu ogitaJ Station, Seattle 
Missouri Botanic Garden St Ixm * 
University of Illinois, Urban* 

University of Kansas, Laurence, Kiuoas 

Mmoe* 

Iaytituto Geologioo d Mexico, Mcxno, 
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Mexico — ronttnued 

Boo led ad Cientifica, " Antonio Abate,” 
Mexico 

Obsorvatorio Miteorologioo Central, Taoai 
bay a, D F , Mexico 

ftocrctano do Agriculture y fomcnto, 
Sen JaoiDio D F , Mexioo 

Pnc 

Booiodad Goologico, dol Peru, A par tad o 
do Correa No 1669, Lima, Petu 

ASIA 

Cktlon— 

Colombo Museum, Colombo 
India— 

Agricultural Roseau h Institute, Pusa 
Government of India — 

Department of Agriculture 
Geological Hun ey 

Hupennti ndent, Go\ornmont Printing 
Punjab Unuersity 
Indian Academy of Bcioneo 

Japan— 

Imperial University, Kyoto 
Imperial University, lokyo 
National Research Council of Japan, 
Euno Tokyo 

Jata 

Koninklijk« Naturkundige, Batavia 
Department \an Landhouw, Buiteniorg 

Punippixr Islands — 

Bureau of Science Manila 
College of Agriculture University of the 
Philippines Manila 

AUSTRAL!* AND NEW ZEALAND 
Couuonwmjtji— 

Australian Commonwealth Engineering 
Standards Association, 16 College 
Street Sydney 

Commonwealth Department of Hoalth, 
Spring Street Melbourne 

Council for Scuntiho and Industrial Re 
search 314 Albert Street East 
Melbourne 

QirrtxiLAND— 

Department of Agriculture Brisbane 
Department of Mines Brisbane 
Queensland Geological Surrey, Brisbane 
Queensland Museum, Brisbane 
Queensland Naturalists' Club, Brisbane 
Royal Geographical Society ol Australasia 
(Queensland) Turbot Street, Brisbane 
State Statistician Brisbane 


New South Wal**— 

Australasian Association for the Advanoe 
raent of Boienoe, Royal Society's Hall, 
Elisabeth Street, Sydney 
Ik pertinent of Agriculture, NSW 
Botanic Gardens, Sydney 
Geological Buney of NSW, Sydney 
Public Library, Sydney 

Linnean Society of NSW, 16 College 
Street, Sydney 

Australian Museum, Colloge Street, 
Sydney 

Royal Sociotv of NSW, Royal Society 
House Elisabeth Street Sydney 
Naturalists' Society of NSW, Box 
2178 L L G P O Sydney 
Lmvorsity of Sydney 

\ ic TO* i a— 

Bureau of Consus and Statistic*, Melbourne 

Ro\al Society of Vutona Victoria Street, 
Melbourne 

Field Naturalists' Club Royal Society's 
Hall Victoria Street Melbourne 
Department of Agriculture Melbourne 
Df,)artmcnt of Mines, Mol bourne 
\u*t mluvsn Institute of Mining and Meta] 
lurgy, Melbourne 

Australian Vctonnarv Association Mel 
bourno 

TASMANIA — 

Royal Sotiely of Tasmania, Hobart 
Fit Id Naturili'U Club, Hobart, Tasmania 
Geological Survey of Tasmania 

South Aistbuia- 
Dopartment of Mine*, Adelaide 
Royal Societv of South Australia Adelaide 
Roval Geographical Societv of South 
Australia, Adelaide 

National Museum of South Australia, 
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Presidential Address. 

By PooFSaSOB J P Lowson, M A , M D 
( Delivered before the Royal Society of Queensland, 31st March, 1930 ) 

The report which lias been submitted to you shows that the work 
of the Royal Society during the past year has been both considerable 
in quantity and varied in interest The fourteen papeis published 
cover a wide held, including work done in physics, chemistry, geology, 
botany, and zoology both theoretical and applied The recently issued 
volume is, 1 think, a worthy record of the Society's work 

There is one matter not included in the report which I should like 
to mention 1 rcfei to the very valuable and now completed work 
which has been done in the arrangement and cataloguing of the Society's 
library 1 think the thanks of the Society are due to the librarian, 
Mr Francis, and also to Mi Hardy, for this work 

I should also like to add my thanks to those of the Society to 
Dr Duhig for his generous donation to the library 

RECENT PSYCHOLOGY 

Following the example of my predecessor, Professor Parnell, who 
gave us last year so excellent a r6sum6 of leeent prognsg in physical 
science, 1 wish to put befoie you m this address a few of the ideas whioh 
have become centres of intei rst in psychology in the course of the last 
twenty years This is not altogether an easy task Psychology w the 
youngest of the sciences, and has but just entered on what promises 
to be a period of rapid and successful growth There is at present, as 
always at such times, much divergence of opinion as to what muBt be 
regarded as established matter of fact, what should be held in suspense 
as matter of possibility or probability only, and what should be rejected 
in the meantime aa mere speculation Some n suits of psychoanalytical 
research, for example, which are of great mteiest and importance and 
cannot be omitted, are still regarded as matter of controversy by a 
number of psychologists On this head I can only say that while, on 
the one hand, my account will contain no specially ongmal features — 
that m, no doctrines peculiar to myself — on the other hand, I shall 
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make no statement with which my own experience does not lead me to 
agree 1 am aware alBO that part of what I have to say is not likely 
to make pleasant hearing It is scarcely possible to discuss develop- 
mental psychology without risking unwitting offence to some one But 
we have to recognise, in psychology as in biology geneially, that Nature 
is independent ot our human prepossessions, and that, if we wish to 
deal with her successfully, we must take her in the first instance as 
she is 

Then are two topics in psychology to which I wish specially to 
dinct yom attention The first is the fact of the continuous persistence 
of the past into the present in oar mental life, the fact that a man’s 
mental present, his actual presrnt ways ot thinking, teciing, and acting, 
are not only based upon but bound up with and to a very latge extent 
determined bv his whole mental past, by all that he has thought, felt, 
and done, and by all that has been done to him from birth onwardB 
The sttond topic to which I wish to direct your attention is the manner 
in winch certain peeuliunties ot human sexual development interact 
with this persistence, oi the past, so as to produce important practical 
results 

When we considei oui conscious exi>ericnee, as it immediately 
picsmts itself to us, pel haps the most staking feuluie about it is its- 
kaleidoscopic change change seems to be the condition of its very 
existence, toi without change attention and eonseiousnehS itself quickly 
lapse Moment su<( ceils moment, event succeeds event, thought suciceds 
thought, and feeling follows feeling Our mental lives have been 
descnbed as consisting oi an innumerable suciession ot states of 
const lousm ss, us they have been called, no one of which is tvti exactly 
like those that precede or those that follow it, no one ot which is ever 
exactly repeated This is so obvious that the terra “stream of conscious- 
ness’ * has long been cuirent in psychological language to express what 
seeiUB at fust sight an ever-changing flow 

When the matter is considered more closely, howevei, we come to 
see that the word “stieam" with its suggestion oi a procession, each 
feature ot which appears for a moment only to vanish and leave no 
trace, is more misleading than helpful as a description of our mental 
life A close study of any particulai conscious stream reveals always 
a very large number of constantly repeated features, ways of thinking, 
for instant e, methods of action, peculiarities of feeling, traits of character, 
and the like Of much that goes on in consciousness the old French 
tag turns out to be an exact description “Plus cela change, plus e’est 
la m6mc chose ” The content may change but the foim and purport 
remain tho same In order to explain these constant features we are 
obliged to assume the existence of some kind of unconscious organisa- 
tion underlying the stream of conscious change, persisting and develop- 
ing beneath it, and determining in large measure the forms which ita 
activity takes We may identify this organisation with brain organisa- 
tion, if we choose, neglecting the fact that for the moment brain 
physiology can give no aceount of it, or we may stick to observed fact. 
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and leave that question open for the present In any case we should 
have to assume the existence of such a developing organisation under- 
lying consciousness if we had never seen a brain at all In the end 
we find it best to abandon the metaphor of a stream altogether, and 
introduce the concept of an organic mental structure which persists 
and grows in interaction with the external world, somewhat as the 
seedling persihta and grows into the fully developed tree "We come 
to regard consciousness itself as the expression of activity in this 
organisation in interaction with the outer world from moment to 
moment we note that consciousness is muinly confined to those mental 
activities which arc in dnect 1 elation with the outer world On the 
one hand we explain changes in consciousness in terms of the flux of 
external events and the vaiying needs of the mental organism, on the 
other hand, we explain the perpetual lcpetition which characterises 
conscious activity, the perpetual reappli ation of the same ways of 
peiceiving, thinking, feeling, and acting to diffci mg material, by means 
of the persistence of the mental oigamsation itself and the continuity 
of its development ll is this lattei side of the situation which I propose 
to discuss 

That some such persistent organisation must exist is easy to show 
E\er>one knows that even fiom the point ot Mew of consciousness the 
past does not disappear completely We know that we can reproduce 
in conscious memory a great deal which we have thought and tclt and 
done m the past This fact obviously implies that oui experiences 
have left some sort ot traces behind them, which can in some dtgiee be 
re-exejted so that the past lives again It implies, in short, the existence 
of a more or less permanent stiuctiuc of memory traces which has been 
woven out of our past experience, and makes possible the repetition of 
the past in the present 

But the persistence of the past and its repel itiou in the present m 
mental life aie by no means confined to conscious memoiy On the 
contrary, while conscious memorv with its definite time nleience is a 
highly specialised mental function, the repetition of the past in the 
present is a constant feature of mental organisation and mental function 
in general 

This fact is most obvious m relation to our intellectual dev lopment 
and the development of our knowledge generally In that connection 
it is well recognised in introspective and experimmtal psychology The 
psychology of perception, for instance, is one long exemplification of 
this fact, since the possibility of the simplest as well as the most 
complicated act of perception depends essentially upon a condensation 
of the past in the present through which the present acquires meaning 
for us in the light of the past This condensation has nothing to do 
with conscious memory It is immediate and irreflcctive In most cases 
we have to consider its results to become aware that it occurs As, for 
example, we glance round the room in which wc are, it is by no means 
the room as it immediately affects our senses which we see, It is on 
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the contrary a beautifully organised, or, aa we aay, integrated oondensa- 
tion of a vast amount of past experience of light and colour, touch and 
pressure, space, movement, and every other experienced possibility of 
sensation m such a situation as the present one The room aa we see 
it is m the main an imaginative product, but it certainly does not look 
like that to us That is because, as we look at it, we actually see the 
past in the present The pattern of stimulation which affects our 
senses fuses indistinguishably with perceptual patterns which come 
into action from within This is of course more obvious, though not a 
whit more true, when the objects of which we are aware are removed 
from influence on our senses No one of us in this room but is aware, 
without so much as once delibeiately thinking of it (preconsoioualy 
aware, as we say), of the building in which he is, of the park outside, 
ot George street, Brisbane, Australia, the whole planet, and the universe 
of space, so fai us they are known to him as wholes The world picture, 
m short, which every man car-nog in his head, is clearly not an affair 
of immediate sensation but of the imagination which the senses have 
trained It sums lus past expenence in that respect fiom infancy 
upwards It is the past experienced in the present 

I stress these facts in the firbt instance because it is not adequately 
recognised what a remarkable magic lantern the human mind is The 
screen of consciousness on which our external expenence itself appears 
is lit up from within as well as from without The pictures which appear 
on it are thrown mainly from within, usually in response, it is true, 
lo what is thrown from without Normally, however, what is thrown 
from within m response to what is thiown from without harmonises 
so beautifully that we are incapable of distinguishing the inner from 
the outer light, and can only distinguish by inference between the 
present and the past components of the total picture But in neivous 
breakdown, for example, where the two pictures usually clash m some 
respect or othei, still moie iu insanity, where they clash irreconcilably 
and the inner pictures begin to get the better of the outer, the true 
nature of the normal situation itself begins to become apparent Let 
me continue for a moment with the same image, crude though L admit 
it to be it is somewhat as though what we perceive or what we think 
in consciousness were a consequence of a play of light streaming towards 
an extenor screen through a vast succession of lantern slides It is as 
if from an integration of all the slides through which the light travels 
in response to what is given from without through the senses that the 
ultimate pictures result We have also reason to think that, while these 
pictures may go on enriching and complicating as fresh experience 
comes in, yet within them something of the simplei outlines of the 
earlier pictures of the same senes will always tend to persist The 
past ib never completely obliterated and the piesent perpetually repeats 
the past t 

If what I have said will suffice for perception and thought, it must 
suffice for action also What is true of perception and thought is 
naturally true of action, of what we hare learned to do as of what we 
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have learned to perceive or think The same considerations apply in the 
one case as in the other and the past persists and repeats itself in action 
as it does in thought 

But at this point a question arises If the image just used is not 
wholly wrong, if perception, thought, and action are partly the conse- 
quences of an energy streaming from within, it seems natural that this 
energy should flow mainly into paths already organised out of past 
experience, but what is the nature of the energy itself f To this 
question we can reply in the first instance, that whatever the intimate 
nature of this energy may be, observation shows that m consciousness 
it is correlated with, or represented by, what we call interest, that so 
far as mental life is concerned interest and energy are equivalent terms, 
and that interest in turn stands in the closest relations with the life oi 
feeling and desire as distinguished — so far as it can be — from the life 
of thought and deliberate action 

An important advance in recent psychology has been the recognition 
of the dominant part played by feeling and desire in every mental 
activity without exception Psychology, denying, as it did, from 
philosophy, was for a long time chiefly occupied with the intellectual 
processes, which arc in any case tho most obvious feature of our mental 
life As soon, however, as the science came into contact with problems 
of actual life, medical problems particularly, as it happened, it became 
evident that it Is from feeling and desue that tho eneigy derives on 
which thought and action are iun, and the study of feeling and desire 
began to assume something like its rightful position in psychology as 
a whole We now lccognisc that the capacity of any idea to exert any 
influence whatever on thought or action depends on the energy which 
it is capable of letting loose in the shape of feeling and deBire, and 
further, that the kind of thought or action which follows will depend 
on the nuture of the feelings or desires which have been excited, since 
it is their satisfaction which thought and action will aim at We find 
that we cannot answer the question of why a man thinks and acts as 
he docs until we have investigated how he feels about what he thinks 
and docs, and this m turn resolves itself into a question of what the 
desires are which furnish the motive power to his thought and action, 
and how they came into being 

This last question brings me back to my principal theme While 
the persistence of the past and its repetition in the present are easily 
recognised in relation to our intellectual and practical activities, they 
are not so readily recognised in relation to our feelings and desires, that 
is, m relation to our emotional life and its development A further step 
forward in psychology has been the recognition that our emotional 
present develops out of and repeats our emotional past just as present 
intellectual and practical capacities develop out of and repeat past ones 
Just aa little In the emotional as in the intellectual sphere do new feelings 
or new ways of feeling come into being out of nothing and without 
relation to the pest 
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This principle, once recognised, again appears natural enough 
Faced with a momentary situation how are wc to react emotionally il 
not as we have already reacted to similar situations in the past No 
doubt if wc can discriminate consciously in what appear to us to be 
essential respects between the present and past situations of the same 
kind our emotional response will differ accordingly, but this is, actually, 
far from easy in very many cases In the flrBt place, we lespond 
emotionally at once before we have time to think — more correctly, we 
have to respond emotionally before we can think — and, in the second 
place, in nine cases out of leu wc arc unable to tell to what similarit'es 
our immediate emotional response is due A high degree of emotional 
discrimination is, actually, a me quality among human beings This 
fact is most easily recognised, perhaps, in reference to our social 
responses When, for example, we meet a new acquaintance, we like 
him, or dislike him, or expenence a mixture of these feelings, as a rule 
immediately Hut, m the first place, it is the exception loi us to be 
able to say wliat exactly are the tiaits which have called out our immediate 
liking or the reveisc, in the second place, suppose we <an do so, it is 
veiy difficult as a mlc to identify the previous cxjierieiices which have 
deteiinmrd our feeling foi these traits, and, finally, the first occasion 
on which our response to them whs determined, which is actually the 
most important of all, is usually quite beyond the rtach of conscious 
iecollection In most cases, in fact, we do not reflect much on the matter 
at all We ac u pt and follow our likes and dislikes as something natuial 
to ourselves and not m need of explanation Nevertheless they are 
mvanably determined by the past, which they repeat 

This pnnciple is of veiy great importance in our emotional life, 
and perhaps I can best make it clear by means of a simple example 
Two of the fundamental social feelings are liking and dislike, love apd 
hate These aie emotional capacities of which we all possess a share, but 
must all have met peisons who show an unusually matked disposition 
towards hate, either open or veiled in its expression, and been stiuck 
at times by the lnationality of their feeling since it plainly bears 
little or no lelaliou to the real qualities of its objects We may be 
tempted to explain this irrationality by icfcrence to the inborn disposition 
of the persons concerned, and to suppose that hatred is natural to them 
But investigation of such cases shows as a rule that their disposition 
to hatred is not mborn but acquucd, that its irrationality m the present 
results from the fact that its real determinants are in the past, 
and that at its commencement it was justified I select a simple 
illustration of this Bort. 

Consider the emotional development of a boy who has been led from 
infancy to hate his parents A certain amount of such hatred (at least 
for one parent) is normal in infancy, as I shall later point out, but its 
persistence in force implies usually qualities in the parents — unkradnen, 
injustice, oppression, and the like — which have themselves called it out. 
Now a boy’s parents are m infancy the concrete embodiments of superior 
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strength and authority, it is from their images that these ideas are 
abstracted first of all This is, of comse, specially true of a boy's father 
We have, then, an association of these ideas with the images of the 
parents, an association formed in the eailiest years and backed by strong 
feeling Such a primary association, we find, tends to peisist uncon- 
sciously throughout the whole life “We find that the boy’s hatred will 
tend, of itself and without his conscious co-operation, to flow out subse- 
quently to all other poisons perceived as supei ior in stiength 01 authority, 
and hence perceived at the outset, usually unconsciously, as reincarna- 
tions of his parents lie Hill grow up with a disposition towards hate 
and instinctive hostility, tending to involve all such persons, and peihaps 
with a morbid and misleading sensitiveness to the slightest suggestion 
or fancied suggestion of injustice 01 oppression It is obvious that he 
is not likely to get on well with teachers, or emploveis, 01 authority m 
any foim, and, since dislike and hostility on our part beget like feelings 
towards us in those foi whom we foci them, the response he calls out 
is only too likely to justify his feeling from his point of view Thus, 
fiom the point of view of its objects, his hate will be like a tree, the 
later hatreds branching out from the original hate, to which in most 
instances the\ Hill owe the gi eater pait of then stiength Again, the 
better stuff he is made ot, the moie energy and spirit he has, the more 
plainly will lus hostility appear, and he may get a reputation os a contu 
macious siibjef t or a socially impossible person which may do him great 
Uaim 

This is a much simplified instance but we may safely generalise 
from it There is no reasonable doubt that all soits of disadvantageous 
peculiarities of fhaiacter and fcelmg are acquired m this manner, as 
well as all soits of a<lvantageous qualities We get the impression from 
our experience that our unconscious emotional and impulsive develop- 
ment is somewhat like a tree which blanches out as we grow from infancy 
into manhood In the tree the final form may be very different from 
that of the seedling from which it sprang, nevertheless every branch 
has sprung fiom a pre-existent bianch, that from anothei, and so back 
to the original mam stems, and evety leaf which it turns to the air and 
light still draws nourishment from Abies that run from origin to origin 
down through the stem into the toots below Within this arrangement 
the whole histoiy of the tree is (ontained So the developed mind of 
a man may he very different from that of the child he once was, but 
the channels thiougli which theie come unconsciously into his conscious 
life the eneigies which vivify it go back and back within the unconscious 
oigomsation of the mind, concentrating and simplifying as they go, 
till they reach the main sources of emotion and desire in his fot gotten 
childhood Within this emotional organisation his whole emotional 
history is contained 

The social importance of what I have said is evident The facts 
of emotional development open up the possibility of a form of culture 
1 hitherto neglected The cultivation of the intellect and the cultivation 
of practical capacities are ideas with which we are familiar, even if 
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our methods are somewhat rough and ready, we are also familiar with 
the notion of moral education , but this last has usually taken the form 
of enforcing the acceptance of certain ideas and certain forms of conduct, 
sometimes by means of fear alone, almost always without regard to the 
nature of the motives which actually mduce the child to accept them* 
Moral education has too often crippled rather than furthered emotional 
growth We now recognise that a child’s emotional inheritance cannot 
be expected to unfold and develop normally in unsuitable conditions any 
more than a plant will develop normally in the absence of sunlight, air, 
and suitable soil 

The facts of emotional development to which I have briefly referred 
were originally brought mto sharp relief in the course of psychoanalytic 
work There is nothing, however, in what I have described so far, which 
could not be observed or inferred apart from the method of Freudian 
analysis If psychoanalysis has made an indispensable contribution here, 
it is in pointing out that the principle of repetition applies in a thorough- 
going manner to emotional development in general, and m insisting, 
consequently, on the decisive importance for future development of 
feeling aroused or inhibited in infancy and early childhood 

Up to this point I may hope that what I ha\e said has not met 
with any strong emotional objection on the part of my audience That 
is to say, jou may agiee or disagree, but it is unlikely that anything I 
have said has arousal definite repugnance, in the shape of anger, or 
disgust, or fear But I have now to introduce and illustrate the specific 
contributions of psychoanalysis to my subject, and these, in the fiist 
place, go considerably beyond the findings of mtiospective and 
bchavionnstic psychology, and, in the second place, they arc not in line 
with common prepossessions on the subject of human nature 

In the illustration which I have used of a bo> ’s developing disposi- 
tion towauls hatied, it is specially noteworthy that the sci ondary hatreds 
do not depend on a conscious recollection of the primary one The boy 
does not say to himself, “This man reminds me of my father because 
he is in authority over me, therefore I hate him 99 If he did, it would 
tend lather to enable him to get control of his disposition to hate, since- 
the sensible course would be to discount the resemblance and judge the 
person concerned on his own merits But, as a rule, the case is quite 
otherwise The feeling of hostility rises m him immediately and aa 
it were instinctively, without any conscious refeience to its original 
cause it derives in fact from the past, but it appears in consciousness 
m apparent relation solely to the present Thus the persistence and 
activity of feelings so derived has nothing to do with conscious recollec- 
tion ot their Now in this connection a Viennese physician, Josef 

Breuer, diet u nearly fifty years ago a fact of great importance. 

Everyone km bet events in consciousness, which were accompanied 

by intense inter Vnd strong feeling, ore vividly impressed on conscious 
memory and may remain unforgotten over the whole life Breuer ’a 
observations showed that an apparent reversal of this principle is also 
possible so far as conscious memory is concerned He showed that 
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experiences charged with Btrong feeling and vividly impreae c d may 
nevertheless be actively and completely excluded or “repressed” from 
conscious memory, so that the person concerned is qmte unaware that 
the experiences in question ever occurred. This happens if the 
experiences in question either are or become too painful to be tolerated 
in consciousness He showed further — and this is the important point — 
that such inhibited or repressed memories are not deprived of influence 
on the subsequent life of the individual, on the contrary, they may 
persist the more potently, although unconsciously, by reason of their 
exclusion from conscious control Everything then goes on as if they 
were unconsciously remembered in their original form, unmodified by 
reflection They retain their hold on the feelings of the individual and 
influence his subsequent emotional life m defiance of his reason, from 
the influence of which they are withdrawn Breuer’s original observa- 
tions were later confirmed by Freud working m conjunction with him, 
and they have since been confirmed by numerous workers, so that they 
arc now accepted by all competent persons 

The simplest instances which one can give of this peculiar mental 
situation are the morbid ideas and feelings, familiar since the war, 
which torment sufferers from shell-shock Shell-shock, m its proper 
meaning, is a form of emotional shock The sufferer remembers nothing 
of the ideas and emotions with which the explosion of the shell filled 
him Yet these persist unconsciously, and the fact that they do so la 
evidenced by the uncontrollable re-arousal of the feelings in question 
in defiance of reason, and by the reappearance in consciousness of 
similar but now quite irrational ideas, whenever the circumstances of 
the man’s present life are capable of forming an association with them 
and instigating their explosion Thus in addition to the oiganised 
unconscious repetition of the past in the present, m so far as it is taken 
up into and made use of in connection with present interests, vye have 
a form of disorganised (or dissociated) unconscious repetition m which 
the past pei gists unaltered and influences feeling and activity in defiance 
of lea son and the present This is far commoner than at first we might 
suppose 

It was this observation which, in the hands of Freud, led to the 
gradual development of the psychoanalytic method of mental explora- 
tion, and finally to the illumination of some of the most obscure features 
of our emotional development and of our mental structure generally 

Perhaps I should say a few words here on the present situation in 
reference to Professor Freud’s work All persons who have made use 
of Freud’s technique (the value of which is not in dispute) have con- 
firmed his findings so far as facts observed are concerned The facts 
observed are indisputable Differences exist only as to the mterpre- 
tation which should be plaeed upon these facts As to this, it must 
be admitted that Freud’s interpretation has at first sight a disagreeable 
character, while the views of opposing schools, like those of Jung sad 
Adler, appear much less repugnant For this reason the latter view* are 
at first the Ihore attractive Considerations of this kind, however— of 
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What is pleasant, what is not — should have nothing to do with a question 
of foot If we put such considerations aside, as wo ought to do, 
Fiend's interpretation seems to be that which most natuially and 
♦ easily fits the facts, while the views of Jung and Adler appear more 
strained, containing, as they do, serious difficulties which have never been 
smoothed out This situation is not affected by the circumstance that 
both Jung and Adler have made most valuable observations, which 
everyone accepts, since those observations supplement without contradict- 
ing the Freudian position My own experience leads me to believe that 
the general acceptance of Freud s mam position by instructed oprnion 
is only a matter of turn It is theieforc with his views that I am 
concerned here, but in illustrating them I must confine myselt to a 
single central feature Tn order to discuss this we muBt go back to 
earlieRt infancy 

According to the findings of psychoanalysis, and for that matter 
of common observation, the affections of a human bpmg aie m the first 
instance, that is in eailiest infancy, directed solely towards itself The 
distinction between self and the environment is not one which the infant 
is at first capable of making, while all things are at first appreciated 
simply in relation to then capacity to yield pleasure or pain m the 
course of the satisfaction of the infant's needs Thus the earliest 
stages of emotional development die thoroughly, though unconsciously, 
self-centred Following on this stage, however, as development proceeds, 
the beginnings of altruistic feeling appear, and the infant bocomes for 
the fiist time capable of affection towards a fellow creature clearly 
distinguished from himself He, or she, becomes for the first time a 
truly social creature The capacity for such affection directed towards 
others shows itself in the first instance, naturally enough and as e\eryone 
knows, towards the persons alrcudy associated with the satisfaction of 
previous and existing needs, that is, normally, towards mother, or nurse, 
or both Later the fathei normally comes to share in it 

Now, in the light of what 1 have alrendy said, >ou will not be 
surpnsed to hear that we regard tins particular step m development and 
the further emotional development which follows it at. of very great 
importance It is the first appearance of altruistic or tiulv social 
affection Out of it will grow all the later social affections of which the 
child becomes capable, it will remain the piototype of these, and we 
find, in fact, that the character and activity of these later affections 
will be determined in large measure by the course which this earliest 
development follows m interaction with external circumstances 

But the method of psychoanalysis has revealed a further most 
important fact The affection m question does not manifest itself merely 
in the form of those feelings of admiration, friendliness, tenderness, trust, 
and the like, which will be taken up into and characterise in various 
degrees many later social relationships, it may include all these, but, 
immature though it be, it resembles much more nearly the state of 
feebng which we know in adolescence and later life as that of being 
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in love that is to say, it resembles most closely those later affections 
which are definitely sexual In other wouls, oui earliest infantile 
attachments appear as the commencement and Joundation not only of 
truly social feeling in the wide sense but also of normal sexuality 
At their commencement these two sti earns ot fueling ate incxtricabl> 
intertwined and appear to spring irom a common sexual root 

That such a connection should exist is not, peihaps, very surprising, 
if we view it in the light of our racial history or oui biologic al past 
It is no more remarkable that our social fci lings should develop post- 
natally in association with Bexual feeling (in contradiction with the 
demands ot adult lite) than it ib that our ciriulntory svsteni should 
develop pre-natolly out of a system of gill arches adapted to life in 
water but hopelessly out of toueJi with the nreds of life in air Both 
sets ol piocesses are oquHlIy developmental, mid m the one ease as in 
the other we are faced, no doubt, with a partial recapitulation of the 
racial past 

On the other hand, that such a connection should exist and have 
gone so long unpeiceived is very remaikablc, but this is partly explained 
by further circumstances likewise laid bare in the course of analytic 
investigation We find that sexual development in Emopcans goes 
forwaid not in one but in two stages We have, first, the eaily infantile 
stage, to a feature of which l have just refcired In this stage, in which 
love is directed normally, as we have seen, mainly towards the parents, 
feelings and impulses of an unmistakably sexual although immature 
chai actor first arise together with feelings of affection and tenderness 
This stage, we may note also, is moi e or liw bisexual Now in the nature 
of the ease the fnst-mentioned feelings, the sexual feelings in the nairow 
sense of the toim, can receive no very adequate satisfaction fhom the 
start they arc doomed to relative disappointment Not only is this the 
ease, but among Euiopcans at any late (not apparently in all laces) as 
development, and especially etlueal development, proceeds, all that is 
overtly sexual during this stage undeigocs repi esaion and becomes uncon- 
scious undei the influence of fot lings of shame, disgust, fear, and later 
anger, which arise in that connection to that end This process of 
repression, which is usually complete about the age ot five or six years, 
is in part, no doubt, the effect of early education, since any overt mani- 
festations of sexuality in infancy are usually discouraged , but there is 
reason to believe that it is in any case organically detei mined, sets in, 
that is, m the courbe of development independently of education It is 
obvious, then, in the fiist place, that this flist stage of sexual development 
belongs to that part ot our personal history, namely infancy, which is 
always more or less lost to conscious memory , and, in the second place, 
that those feelings, ideas, and associated memories, which were plainly 
sexual and have for that reason undergone repression, belong to those ^ 
portions of our early emotional history which as a rule we cannot 
remember under ordinary circumstances Hence it is impossible for 
moat of us to confirm directly from personal memory, aparL from 
psychoanalytic investigation, the existence of this earl> stage, while 
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at the same time those feelings which serve the repression of it in our 
own minds tend to cause us to overlook or misinterpret its 
manifestations in our children 

This first stage of sexual development which undergoes repression 
ib normally followed, at least in Europeans, by a stage of sexual latency, 
in which all the manifestations of direct sexuality are more or lesa 
completely in abeyance This stage of latency is a somewhat variable 
feature, its degree aud duration differ from one individual to another 
It is followed again by the Becond Btage of actne advance, with which 
we arc all acquainted, in which feelings and ideas, again of an unmis- 
takable sexual quality, reappear in consciousness These continue to* 
develop, slowly at first, later more rapidly, until adolescence is leached, 
when, with the maturation of the genital glands, the full expansion of 
the sexual instinct sets in, with the rapidity and force, and, one may 
add, with the remarkable consequences m the intellectual and the ethical 
sphere, familiar to all normal persons Thus the early stages of our 
sexual development are hidden from us, the later alone remaining 
apparent in consciousness 

Wc have then at least two reasons to attach importance to this 
particulai feature of emotional development m infancy Not only do the 
feelings which arc called out in the course of it exert an influence on the 
whole of the individual's subsequent social life the whole of his 
subsequent sexual life is likewise influenced 

Let me follow this development a little furthei 1 liavc pointed out 
that an infant’s first attachment is natutally to those who are already 
associated with the satisfaction of its needs, that is, usually, to its 
mother or nurse This first attachment is irrespective ot the infant’s 
sex A little later, however, the actual sex of the child begins to express 
itself, aided, no doubt, by the normal heteio-sexual prefeiences of the 
parents themselves in reference to then children We find then, sooner 
or later, in the course of normal development, that the dominant feeling 
is foi the parent of the opposite sex In the case of boyh, of course, this 
involves no change In the case of girls a change is involved It is at 
this point that the so-called (Edipus situation comes into being Where 
one parent is predominantly loved, it is only natural that Borne degree 
of jealousy and consequent dislike should be iclt for the other For the 
other parent, in so far as he, or she, receives affection and consideration 
from the parent who is loved to the relative exclusion of the child itself 
— again the normal situation — comes quite naturally to be regarded aa 
a rival whose disappearance is desired It is in this way that the 
(Edipus situation comes into being and persists, until the repressions, 
which herald the arrival of the latent period, set in and become dominant 
-From this point on, the directly sexual elements in the love of the 
parents usually disappear from consciousness, while their sublimated 
representatives, affection, tenderness, and respect, usually remain 

Thus, when the second period of sexual advance sets in, the parents 
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have vanished to all appearance from the field of sexual feeling But 
are have already seen that disappearance from consciousness under 
repression is not equivalent to extinction The original objects of 
infantile sexual feeling with the experiences associated with them persist 
under repression as unconscious images, after the manner of repressed 
mental material generally, and still retain a weaker or a stiongur hold 
on the feelings of the individual We find that the further development 
partly consists in an unconscious transference of erotic feeling from the 
image of the parent originally loved to persons (finally) outside the 
limits of the family It follows that the earliest attachments are to 
persona associated m some way with the parents, though not necessarily 
consciously associated, since apai t f rom this, constituted as we are, such 
transfeience could hardly take place There must be some bridge over 
which energy can llow from the one image to the othei Where such 
transference is fairly direct, the trend of the earliest attachment often 
makes itself unconsciously felt both in the characteristics of the persons 
who exeicise atti action and in the character of the attraction itself 
Such pei sons are often older than the boy ox girl who is attracted by 
them That is common knowledge in the case of both sexes Further, 
m the case of boys, they are often loved as queens or goddesses, rather 
than as mates in the true sense, and, making the necessary changes, tha 
same is often true of the eaily attachments of young girls The 
inhibition ulso, wlneh lies on the physical side of the primary infantile 
attraction, otten extends to some extent to these new objecta of love, so 
that there may be something lepellent, rather than attractive, m their 
association with that side of sexual feeling Latei on this child-like 
attitude is, or should be, replaced by one in whieh lovers meet on terms 
of relative equality, while the two streams of directly sexual and of 
Bublimated feeling become once mote confluent in the expenence of 
fully developed love 

There aie two points, then, m all this, which need to be grasped 
The first is that the original infantile sexual attraction, unconscious 
under lepression, tends for that very reason to retain its force and to 
exert an influence on the formation of all later attachments The second 
point is, that full sexual development consists in attaining freedom from 
this compulsion and fiom the inhibitions which may result from it, in 
respect of all those feelings which, in conjunction, make up adult love 

Where such freedom is not attained, a vauety of consequences may 
follow For the sake of clearness as well as brevity, I will refer here 
only to two possible situations of the many which maj arise 

Take first the situation which arises ui cases where the normal 
process of development and detachment has failed to take place, and the 
individual has remained, unknown to himself or herself, at the infantile 
sexnal level 

Assuming that the person concerned is otherwise normal the Situation 
is somewhat as follows He, or she, has passed through the first or 
infantile stage of sexual development Repression has ensued apd the 
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recollection of this stage has been obliterated from conscious memory 
But a liberation of feeling from the now unconscious images of the 
parents, hs they were known or imagined to be in infancy, has failed to 
take place In the unconscious they are still loved or hated as they 
formerly were As physical and mental growth proceeds and the sources 
of sexual feeling develop also, all direct sexual feeling tends to be sucked 
under — so fai as its application to real persons in the real world is 
concerned — by the attraction exerted by these primary unconscious 
images and to come under the inhibition beneath which they lie It is 
eleai that such an unconscious fixation (as it is often termed) of the 
love impulses to such a degree must have unpoitaut results in conscious- 
ness itself Thebe results will be both positive and negative positive 
in so far as feel mg will tend to bo detei mined towards the actual parent 
concerned who is the living representative of the unconscious image, 
negative m so far as there will be a failuie to show feeling where a 
normal poison would show it 

Let us take positively ditei mined feeling fust Powerfully 
inhibited as it is, this can usually only show itself in a more or less 
desexuulised oi sublimated mannei There may be a more than ordinary 
dcgicc ot tcnduness, respect, and the like, for the parent involved, 
combined too often with ail abnouual degree of submission to the 
parent’s authority, and dependence on the paicnt’s protection — for the 
satisfaction of infantile love lies in being loved more than in loving 
The pci son collect iud may be all too satisfied with life m the parental 
home, and very unwilling to leave it and face life on his oi her own 
account All this is often accepted as evidence of exceptional filial 
feeling, and may even be considered praiseworthy by the thoughtless 
It is on the negative side, ni the gap in consuouB feeling, that thL sexual 
nature ot the unconscious source oi this attitude conies plainly to light 
The individual tails to fall normally in love in adolescence oi early 
maturity Marriage is shuimul, oi cnteied upon lrom loveless motives, 
often with much resulting unhappiness l^astly, when sexual relations 
m mumage arc attempted, psychical impotence or frigidity, m the male 
or female xespectmly, is found to result It results because the sexual 
act itself and the feelings nounaliy associated with it, the most direct 
possible manifestation ot sexuality, cannot escape from the effects of 
the inhibition which thur close though unconscious association with the 
unage of the loved paient necessarily involves 

You will note that I have chosen an extreme example Naturally, 
all degrees between such a complete unconscious fixation of the sexual 
ieelings and the normal situation of pi actical freedom are actually found 
in practice If, indeed, by the term “normal situation” we meant 
the average situation ot human beings in general, we should have to 
say that the normal situation lay somewhere in between these two 
extremes — nearer health of course For while complete impotence in 
meu is relatively rare, degrees of relative impotence are common, and 
frigidity in women is certainly much commoner, while marked degrees 
of partial frigidity are commoner still. Both conditions are the cause 
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of a very great deal of married unhappiness You must not suppose, 
however, that either impotence or frigidity is determined solely in all 
cases m the way just described Other factors may condition it, but 
the factor just mentioned is one of the most important and ib sometimes 
the sole cause 

Let me now briefly describe another possible, not uncommon, and 
equally unfortunate result, in cases where a stiong infantile fixation 
exists, but the repression is not so strong as to inhibit physical sexuality 
altogether 

It is, we must remember, to the image of the parent, as ho or she 
was known or perhaps imagined in infancy, not to the parent who exists 
m leul present life, boim times a vcr> disappointing person, that the 
desnes ol the individual arc unconsciously bound For instance, the 
unconscious image of the mother may be from the child's point of 
view the embodiment of all beauty, tindcmsa, and help From this 
theic may arise in some persons an endless search for the 4 ‘ideal" mate 
in real litc, mid it is in this way that what is sometimes called the “Don 
Juan ism" ot the sexual life of some men takes origin, since Don Juan 
is the classic literary example of the male type These unhappy persons 
pass irom one love affair to another seeking satisfaction which per- 
petually eludes them, and leaving unhappiness behind them, as each 
new object of desire pioves somehow inexplicably wanting It is the 
foi gotten ideal ot their mtnncy whom they unconsciously seek, and hence 
they can m ver arrive 

By an error of judgment, not uncommon on this side of human 
nature, such persons aie often described, in literature for example, as 
love heroes and the like Their numerous love affairs are regarded as 
evidime ot their unusual capacity foi this emotion But the ti 11th is 
that they are cripples Their love affairs arc evidence oT then weakness, 
their inability to love, not of their strength 

Such rcveisals of judgment are not uncommon in analysis Thus, 
in the case previously discussed, the filial feeling which is shown is often 
legarded by its bearer and only too often by the parent in question as 
a virtue, while from our point of view it is a weakness and a heavy 
disadvantage 

I should like to conclude these illustrations with the briefest 
reference to a peculiarity of male sexuality which is so common that it 
is sometimes accepted as a normal featui e I refer to a positive dissocia- 
tion in feeling between direct sexual attraction on the one hand, and 
tenderness, esteem, sympathy, and the other components of fully deve- 
loped love on the other, so that these two groups of feelings tend to be 
ifeutually exclusive In the extreme case, for instance, we get a man who 
is attracted physically by women whom he cannot respect, while women 
whom he can respect may call out affection and admiration but not 
direct sexual feeling — a disastrous situation, minor degrees of which, 
however, are common While the infantile determinants of this situa- 
tion are, as a matter of fact, somewhat complicated, it is not difficult to 
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Me in a general way, m the light of what 1 have already said, how 
naturally, though unfortunately, ouch a split in feeling tends to come 
about 

In discussing our emotional development and a few of the practical 
consequences of the course which it follows, the main stress in what 1 
have said has fallen on the sensual side of sexual feeling The reason 
for this is, that it is with failure to develop on this hide of human feeling 
and with its effects that practice makes iw most familiar I was desirous 
also that this aapect of the matter, which is fundamental from a biological 
standpoint, should be placed in a clear light But I should be sorry if 
I misled you into thinking that we regard the sublimated sexual feelings, 
or any of our higher feelings, as in any way of less importance than the 
directly sexual ones That is not the case It 6eems to me plain on the 
surface of the social situation that these feelings arr of the last 
importance for the future of our civilisation and our culture It should 
not be necessary to say that the fact that some ot the most important of 
these feelings are unconsciously interlocked with directly sexual feeling 
does not diminish by one iota then value to ua and to the future of 
mankind That fact, on the contrary, affords a powerful motive for the 
unbiassed psychological and physiological study of the sexual instincts 
I need not say, either, that we are quite unable to share any view, 
however it may describe itself, which attributes a degraded character to 
functions which are the foundation of life and love in human beings 

I should like to conclude this paper with two illustrations from life, 
the first of which may serve to show us hoW powerful the second how 
lasting, our infantile affections and longings are, immature though they 
be The first illustration is taken from the life of Gustav Theodor 
Fechner, the second from Leo Tolstoi 

Gustav Theodor Fechner, 1 professor of physios at the university 
of Leipzig, was a man of outstanding intellectual and emotional power 
Bora in 1801, he passed his medical examinations at the age of twenty- 
one Poor as he was, he decided, instead of practising, to devote himself 
to physical scienoo Up to the age of thirty-eight, for seventeen yean 
therefore, his life was passed in unremitting and, unfortunately, 
unremunerative intellectual toil His publications during this period 
were little short of monumental, and at the same time his scientific 
work, consisting of experimental researches in his own and in allied 
sciences, was excellent Some of it is classical At the age of thirty 
eight, as a consequence, it was thought, of continuous strain, overwork, 
poverty, and an eye trouble brought on, or supposed to be brought on, by 
his observations on visual after-images (a classic piece of investigation), 
he suffered a terrific nervous breakdown which lasted three years and 
eut him off entirely from active work So inexplicable and so malignant 
did bis sufferings appear, that when after three years he began to get 
well, both he and others regarded his recovery os a sort of divine 

I I abridge Mne aooount of Feehner from William Jama* (A Pluralistic Universe, 
p 140 «*#•?), uelns Jama*’* words as far as possible Comments are, of course, 
hubs 
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nuricle It was, in fact, his religious and cosmological faiths which saved 
him, and thenceforward one great aim with him was to work out and 
communicate these faiths to the world 

What, then, were the faiths with which ho emerged from this 
experience T They were very remarkable ones 

"The original Bin ot our thinking, accoiding to Fechnei," says 
James, 1 "is our inveterate habit of regarding the spiritual not as a rule 
but as the exception in nature Instead of beluMng out lite to be fed 
at the breasts of the greater life, our individuality to be sustained by 
the greater individuality, which must necessarily have moie conscious- 
ness and moie independence than all that it brings forth (note the 
ehaiactet of these metaphors), we habitually treat all that lies outside 
us as so much slag and ashen of liie only, or, if we believe in a divine 
spirit, we fancy him on the one side an bodiless, and nature as soulless 
on the other The floweis wither at the breath of such a doctiine, the 
stars turn into stone, om own body grows unworthy of our npint, the 
hook of nature turns into a volume on mechanics, and God becomes a 
thm nest of abstractions 71 To Fechnei this doctrine came to Beem 
incredible 

Foi Fechner mituie and the whole umveiae became alive and 
conscious ot its life The vastei ordcis ot mind go with the vaster oiders 
of body The whole earth is alive and consnous as a vast yet unitary 
spirit Just as in ourselves the eve sees and the eai hears, the eye knows 
nothing of the ear noi the oar of the eve, yet our consciousness, which 
includes them both, secs and hcais at once tlnough each of them, so the 
earth Her consciousness includes all om cxpeueiucs, and not only 
ouis but Hume ot evny .miinal and plant that breallies her atmosphere 
And hejond the earth comes the whole solar sjstem, and so from 
synthesis to synthesis and height to height until an absolutely umvcisal 
consciousness is iea<hed, the consciousness of God 

1 legiet that I have no space in which to repeat some of the 
arguments by which Fechner supports this conclusion They aie much 
more interesting and temaikable than might be supposed Ilowevci, my 
present interest is different 

"In his system," wjs James, "the supreme God marks only a sort 
of limit of en< Insure of the worlds above man " (One comes ultimately, 
no doubt, to something which includes everything ) The obiect of 
Fechner f s passionate belief is the earth soul The Earth is our special 
human guardian angel , we can pray to the Earth as men pray to their 
saints The thought of the perfections of her life moves him an nothing 
ejse can "Think of her beauty, Bky-blue and sunlit over one half, the 
other bathed in starry night, reflecting the heavens from all her waten, 
myriads of lights and shadows in the folds of her mountains and wind- 
ings of her valleys, she would be a spectacle of rainbow glory, oould rte 
only see her as she is Green would be her dominant colour, but the 

fc . ■■ ■ m » 
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blae atmosphere and the clouds would enfold her as a bnde is enfolded 
in her veil — a veil the vaporous and transparent folds of which the 
Eai th, through hci ministers the winds, never tires of laying and folding 
nbout hei self anew Yes' The Earth is our great common guardian 
angel, mho watches over all oui intei ests combined ” 

“On a certain spimg morning,” says Fcchner, “I went out to walk 
The fields were gieen, the birds Bang, the dew glistened, the smoke was 
1 ising, here and tlieie a man appeared , a light as of tiansfiguration lay 
on all things It was only a little hit of the Eaith, it was only one 
moment of her existence, and yet, as my look embraced hci more and 
more, it seemed to me not only so beautiful on idea, but so true and 
clear a fact, that she is an angel — nil angel so uch and fresh and flowei- 
like, and yet going h<i round m the skies so fii ml) and so at one with 
herself, turning hei whole living face to heaven and carrying me with 
hei into that heaven, that 1 usked myself how the opinions of men could 
ever huve spun themselves away from life so far as to deem the earth 
only a diy clod But such an experience passes foi fantastic 
The eaith is a globulai body, and what more she mav be one can find m 
nmicralogical cabinet s ” 

1 should be sorry to spoil with comment what I have just lead It 
is not difficult to we who it is who has i (.turned in the peison ot (lybele, 
the Earth (loddess The dear companion, the divine innthei, is Feohner ’s 
once more, and with this tremendous sublimation he passed out of suffer- 
ing and misei y into happiness and health After that he eonld and did 
woik as hnul as evei, but theic weie no more bieakdowns 

My second citation is from the duuy of Tolstoi in his old age “I 
go ovei," he wntes in his pmate diary, “all the people I have loved, 
not one is suitable to whom I can come close If I could be little and 
snuggle up to ms mother, as I imagine her to myself' Yes, vea' Mother 
whom I called to whin I could not speak, yes, she, mv highest imagina- 
tion of pure love, not cold divine love, but earthly, waim motherly It 
ih to that that im battei ed weaiy soul is drawn You, mother, vou caiesa 
me All this is scnselew,, hut it is all true ” Tolstoi’s mother died when 
he was two years old 
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I —INTRODUCTION 

The following papci is an abmlged* description ot studies made on 
the geology of a huge aiea situated between Linvillc and Nanango, 
Queensland The lulormntion was gathered duung numeious travciscs 
made by tho wntei when stationed m the district on forestiy woik 

Little geological woik has been done in the distm t, but consult lable 
assistance cau be derived fiom various ropoits on some scattered mining 
“shows" associated with the edges of the gianitic intiusions Tho 
nearest systematic surveys south ot the area are those earned out by 
Reid, 1J Reid and Morton , 1,1 and Hill - 0 on the eountiy between Esk and 
Ipswich It is probable that the Esk senes ot shales and conglomerates 
form a continuous belt from Esk to Linville, and that the Esk andesitic 
stage foims a practically continuous strip from east of Esk to beyond 
Goomen in the north 18 18 

The wnter has attempted to con elate and classify the various rock 
formations of the distnet, but does not regard the classification as either 

* A contour map of the area, together with a more complete account of the area 
with details of actual outcrop*, portion numbers, description* of rock specimen*, 
and other important thougl minor details, ha* been deposited in type*eript form in 
the library of Ate Society, and will, It ia hoped, be found useful by future worker* 

i * 
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complete or final He hopes, however, that this paper will serve as a 
basis for furthei work, and that it will assist in the geological mapping 
•of Queensland 


II —THE BRISBANE SCHISTS 
What are n garded as out< tops of the Brisbane Schists appear north 
of the area at Wond&i and Manumbar, 1 ' and in the south near Crow's 
Nest, w whilst east of the aiea Brisbane Schists form a huge belt 17 An 
outciop of typical light -brown hard schistose sliales of this senes occurs 
along Rocky Cieek where the Yarramdu-Nanango load crosses it, they 
strike N N W and dip 80° E in the creek bed jasper pebbles are found 
some ot which cany radiolanan casts On Poi 2*)2 Cooyai, serpentine 
rock may bp seen in an old shaft Outirops of tjpical and almost 
veitieal NNW -striking schists aie to be seen close to Yarraman town- 
ship, on the Upper Yanaman road A considerable extent of slates, 
hard sandstones, and quart/ites outetop to the noith and east of 
Manango, and these also appeal to belong to this formation though 
Bunds 1 regarded them as belonging to the Gytnpic Serns 

lit— T1IE GYMPIE SERIES 

A numbei of patches of massive, jointed, hard, fine-grained, dark- 
col on r< d, bluish grey to black metamuiphosed slates of somewhat doubtful 
age outciop in various placis in the distnct, frequently associated with 
gianite intrusions Usual]) no dip or stnke is discernible Fine quarts 
vans may be seen in this rot k, which is ltgarded as belonging to the 
Gynipie Series on account of lithological similauty with outcrops in 
oilier paits ot tin distnct 1 14 which contain fossils 

\ typical ouleiop issetfi close to Bcnaikin i.ulway station Fuither 
outciops have Ik til described by Bair 11 21 trom the neighbourhood of 
Taiomeo Mr Bull’s woik lias been incorpoiated m the accompanving 
map 

Scvciul paUhtsoi these slaty rocks may be observed between Benarkin 
and Yarraman Greek The\ strike inughly NW. and are practically 
vertical Then positions aie given on the map 

IV — TIIE KHK SERIES, ANDESITIC STAGE 
T have to nport the hml of tin Goo men V r o]eftmcs farther to the 
south tlian mapped by Mi Reid in his report n Typical andesitic 
agglomerates and liitnmve andesites aie to be seen near Marbletop 
cast ot Nan&ngo, and on adjacent lands The following is Mr A K 
Denmead’s description of a microslide of a specimen taken from near 
the boundaiy between R 456 and the northern end of R 299 Avoca — 
“A fine-grained rock exhibiting a pronounced fioidal structure under 
the microscope The ground mass consists of rods and needles of plagio- 
clase, epidotc, magnetite, and chlorite m & moie or less devitnfled glass 
There are phenocrysts of plagioclate felspar, more or leas decomposed, 
and of hornblende partially or entirely converted to a mass of ehlorite 
andepidote Name andesite 99 
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The whole of this area is made up of intrusive andesites and masses 
of andeaitio agglomerates (or perhaps tuffs) which occur on top of the 
Brisbane Range and m the beds of Burnettine Creek below Probably 
the western boundary of the series passes through Por 279 Coolabuma, 
and west of Paradise Creek in R 299 Avoca (51v) It will be noticed 
that an imaginary extension of this boundaiy line leads roughly along 
the Blaekbutt Range for about eight miles There is thus the possibility 
that this range is a fault scarp There is much evidence of faulting 
showing in the railway cuttings between Benarkin and Linvxlle 

The writer was able to follow the andesite senes continuously south 
from Goomen to the hrad of the Brisbane River and beyond Mount 
Stanley at least as fur as the junction ot A\oca Cieek with the Brisbane 
Rivei This series co\erb a wide area and consists of massive andesitic 
agglomerates and mtiusives with perhaps tuffs, &e The agglomerate 
is perhaps the most common type, and along the load ftom Goomen to 
Mount Stanley down the Brsbane River (west blanch) it consists mainly 
of angular fragments of andesitic rock embedded m a matrix ot what 
appears in the hand specimen to be lava and peihaps also consolidated 
tuffaccous material 

On the east blanch of the Bnsbane Rivei a few miles below Mount 
Gibbamee, the agglomerate consists of p< bbles tiom \ery small up to 
boulder size embedded in a matrix of andesitie (t) lava The pebbles 
arc sometimes pinkish, due probably to oxidation, but many aie of giey 
andesite which exhibits phenocrysts of plagioclase and pyioxene set 
in a hne-gi amed groumlmass Occasional pebbles of milky quartz and 
cheit alflo occur Along the west blanch tin* senes is seen forming cliffs 
in seveial places, and disjointed and lrngulai bedding may bo seen 
There docs not seem to be any definite dip oi strike, but joint planes arc* 
numerous Nevei tlieless om can sometimes make out a general N and 
H trend and a geneial dip of “>0 GO 3 E N E onn be obscived on T R 59v 
Rands 1 and Jackson* have visited Gooioominm ("icck,- 1 which rises 
in the Brisbane Range near the east* in edge of the andesite belt These 
geologists studied the oie-bodies which exist theie and described the 
country rock as flne-grnmed dionte Recently the aiea has been mapped 
by McGrath and Jenning-,,* 4 and then reports indicate that generally 
speaking the rock on the western side ot Bunya Or<*ek on R 154 Gallan- 
gowan is a porphyntie hornblende andesite, whilst that on the eastern 
side is a more typically textured andesite This distinction also holds 
for the northern end ot R 329 Avoca Near the head-waters of Gooroom- 
jam Greek there are grunodiontie intrusions m massive diontes Tn 
short, this locality seems to have been a centre of disturbance, on the 
edge of the andesitic belt 

V— THE ESK SERIES, SHALE STAGE 
The next senes of rocks to receive consideration comprises a number 
of outcrops of shale and conglomerate situated as follows — 

(a) A large outcrop m the vicinity of Tarong This senes con- 
sists of eoane conglomerates and shales The pebbles are made up of 
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rhjolite, chert, &c some large (12 in (bam), but usually about 
3 m diam and smaller In some places a slight secondary pressure 
or chonncal metamorphism has produced a gntty textured quartzite 

(b) An outciop of giey shale and conglomerate occurs on Por 25 
Cooyar, and dips 15° E N E 

(c) On TR 369 Cooyar, at the head of Oaky Creek, conglomerates 
very similar to those sun near Turong outcrop They arc definitely 
oveilaid by basalt on the eastern corner of the reserve The Spring 
Cieck goige neai-by, which is a couple ol hundred feet deep, is cut 
entirely in basalt The relationship of this conglomerate bed to the 
gianite was not detox mined, but the < onglomerate is almost ceitamly 
younger 

(n) A patih of < onglomerate «tn<l shahs occurs on Upper Yariaman 
Creek, accompanied by a small seam of Bteam coal in Poi 84v The 
seam is said to be about 6 m thiek and is accompanied by fossils An 
analysis of a sample ot this coal gave the following result* — 
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The conglomerates exposed in the gully consist of numerous pebbles of 
typical Bisbane Schist, of typical black slates like those regarded as 
Gwnpie Sines, of sandstone, banded ehexts, milky quartz, rhyolite, &e , 
set in a sandy oi mudstone matrix The conglomerate beds are mingled 
with laytis of gilts, sandstones, and shales, and exhibit current bedding 
Much secondary red fenugnioiis staining has hem produced by per- 
colating waters Mr Ball* 11 has also examined this locality and he 
quotes dips of 10 to 15° N N \V on Yaiiaman Cieek 

(e) Veiy snnilai eonglomciate beds aie seen near Kooralgin, these 
dip at 25 n S E This outcrop is also oveilaid by a large outciop of basalt 
m Pox 153 whuh appeals to be intrusive in this locahty 

(f) Mr K P McGrath, 24 has mapped an aiea of fossiliferous con- 
glomeratic shales along Moonaiumbi Creek in R. 245 Monsildale which 
aio probably assignable to the Esk Series Conglomerates are also to be 
found farthei south n 

(a) Jack 3 mentions conglomerates below basalt on Por 5v Burran- 
dowan 

On lithological grounds the writer regards all these outcrops as 
belonging to the Esk Shales ( Tpswieh basal conglomerate stage) tn 

Esk Bhales outcrop on the southeily slope of the Blackbutt Range 
and are seen along the Linville-Benarkin railway and along the main 
road* An examination of the railway cuttings revealed that there was 
much evidence of faulting in tins locality, the dips varying considerably 
over short distances 10° E to G0° E being approximate limits, with a 
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general stnke NNW The beds are conglomeratic with pebbles of 
chert, rhyolite, and what appear to be fragments of Brisbane Schist 
and Oympie Slates, but no gramtie or bdMc rocks Fossiliferous beds 
are presenf Numerous mterbedded dark greywackes occur, notably 
between the 75-78 mile posts Some aie nanow bauds, others thick, 
the variation tanging from 10 to 150 ft These gieywackes can be 
lcgarded as sandstones composid of quartz, fel&pai, lock fragments, and 
other detritus from some weathered basic lock Typical Esk shales and 
conglomerate's outcrop at several points along the Busbane Valley 
railway south of Linville 

A specimen of a basu roek tioni pait of the ( t) Esk Senes, collected 
neai Burnt Hill Foiestry Barratks (position marked on map with an 
astensk), was sectioned and described foi me by Mi Denmeud as 
follows — “A elastic rock composed largely of fragments of andesite 
and of some fine -grain sedimentary rock (slate or shale), partially 
kanlmised felspai <rystals aie numerous Very scarce angulai quartz 
fiagments also occur The few fei ro magnesian minerals aie very 
decomposed and die now represented by leaves and irregular masses 
Dt ehloute whnh occur mtei stitially A few iron oie fragments are 
piesent The groundniass is not clearly defined Thi rock is an 
andesitic tuft 99 

VI— IGNEOUS ROCKS 

The igneous locks of the area aie luthci complex and not easily 
con elated Three main types can be distinguished, and are indicated on 
the map — 

(a) A belies of grey granodioiitcs which aie younger than the 
intruded (lympto Series but older than the overlying Esk 
beds 

(b) A senes of andesitic locks which, to avoid confusion, are 
teimed poiph\ rites, though some outcrops die perhaps not 
pieuselv tine to label These locks aie appaiently closely 
associated with the granodiontes 

(c) The basalts, which outciop along the Cooyai Range and 
elsewhere, and which are younger than the Esk Shale Sei ics 

(A) The Grvnodiorites 

These locks usually contain a sufficiency of quartz, though Mr Ball 0 
quotes syenite fiom the foot of Mount MeUeia and from othei localities 
Associated with the granite*, too, are small flows of trachytes and 
rhyolites The Taromco, Nanango, and othei areas have been mineralised 
and several shafts have been opeiated in the past foi ores of copper, 
silver, gold, and other metals which arc found in close proximity to the 
granite outcrops 

Numerous outciops of granodiontic rocks are found in the area, 
and all those so far described* are marked in on the accompanying map 

* A fuller description of the outcrop* will be found in the original typescript 
of this paper deposited in the Society 'a Library 
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Those described from the Nanango Goldfield, 1 * Taromeo district * 11 " 
Gooroorajara Creek, • ** Mount Monsildalc, 7 ” Jumna Creek * Kumoon, 1 ^ 
and Dattu Dattu, 9 30 arc taken from literatuie, the remainder are 
personal observations 

In several localities where the granites intrude the (1) Gympie 
Senes an interesting t>pe of contact bieecia is found in the granitic 
aureole Examples may be seen on the Gilla-Kooralgin road and old 
Yarraman-Nanango stock route The contact zones are marked by out- 
crops of laminated serioitised lhyolites associated with pcculiai volcanic 
agglomerate consisting mainly of a dark felsite containing much quartz, 
small phenoervsts of felspars, traces ot mica and fen o-inagnesian 
minerals and xenohths of other associated iockb On Cooyai Creek in 
Poi 4 2v fluxion xt? intuit* is eiearl\ seen in felsite associated with 
altered andesites The same phenomenon is described from other 
localities 1 4 a * Evidently the punt lung magma distends and cuts the 
country rork and pioduees a crush bieccia which is then indurated and 
a kind of volcanic agglomerate is formed (tf Tjriell, “Principles 
of Petrology,” p 20 ) 


(B) Trn PoRrifVKiTFs 

In numetous places in the area the gianodiontes appaicntly pass 
continuously into poiphyntes Those junctions, howcvei, need special 
investigation Miss i) Hill (personal communication) has examined the 
junction ot the giamte and the porphyiite at Cooyar Creek eiossmg, 
anti considers that the gianite is mlnisive into the porphyiite The 
poiph>rite outniop is tanlv typical of those in the district, and consists 
ot plienouvsts of plagioelase undergoing saussuritization , small pbeno- 
eiynts of ehlorilised amphdxilc and small ciy&tals of pynte may also be 
observed Rirnilui mateiial outciops m Poi 42 Cooyar and at I)iu Din 
(C and WR 54 Coovai) At 83} m on the Linville-Benarkin lailway 
n basalt containing felspar, olivine, ilmcmte, seiondaij quart/, epidote, 
and pyrite may be seen associated with u gianitic mtrusion 

(C) The Basalts 

BnlP describes a fayalite basalt fiom Mount Mdlera near Taromeo, 
he regards the mountain as the site of an extinct volcano, and notices 
that “the lava flows have not passed ovei the Ipswnb beds but abut 
against their edges as against a cliff (but probably they aie of later age 
than the Ipswich) 99 

The Coovar Range basalts (or andesites) are fairly typical in that 
they weather to give a red loam soil, and also because they contain, in 
some localities, numerous inclusions of foieign rocks, and when this 
agglomerate weathers it exhibits a curious “puddingstone” appearance, 
patchy white xenohths standing out m contrast to the weathering matrix 
proper, which is of a ferruginous red hue This basalt extends all along 
the Cooyar Range and for some miles on either side It overlies the 
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conglomerate beds regarded as Bak Senes and also overliea*gramte It 
peters out towards Nanango It is probably contemporaneous in age 
with the Mount Mdlera basalt, with the Tmgoora and Boat Mountain 
basalts, 16 and with the Alain Range basalts — that is, with the Upper 
Tertiary basalts of Professor Richards a * Specimens from cliff boulders 
fiom R 510 (lv) at the head of Cooyat Check piov<d to be basaltic 
glass oi tachylite, associated with which is an ironstone roek of a slag- 
iiho appearance. From the nature and position of this outcrop it seems 
probable that the junction of the (heat Dividing Range, Dunya Moun- 
tains, and Cooyai Range is the seat of a Tertiary centre of vulcanicity 
( See Ilarker, “Petrology for Students , 99 p 207 ) 

The Bunva Mountains appear to be composed entirely of basalt 
Jack* 1 desoribts basalt from the mountains at the heads of the Boyne 
River, Jumna and Jmnpot (’reeks Ho mentions, too, that sedimentary 
strata occur mterbedded with the basalt flows on the slopes leading up 
from Jimbour to the Bunyus 

On part of S F It 316 a somewhat curious agglmneratic rock exists, 
m the hand specimen fragments of chert, slate, &c , may be seen set in a 
daik groundmass, and the roek is not unlike specimens fiom the Esk 
andesitic stage A sample of this lock selected from the western end 
of Por 53 v was sectioned for me by Mr A K Denmead, M Sc , and his 
report on it is very interesting — 

“A medium-grained lock of even texture with the following minerals 
in Older of abundance — 

1 Felspar usuall> much kaohmsed, where iccogmsable belonging 

to the plagioclast gioup Occuis m sub-id imnoiphic to 
extifiiitly uregular individuals One or two individuals of 
fush potash felspar (uucrodine) occur in the section The 
felspar constitutes about one-thud of the rock 

2 Augito in irtegulai individuals with a maximum length of 

one milhmctie, colourless to pale green — about one-tenth of 
the rock 

3 Hornblonde m small biown grams someuhat less abundant 

than augitc 

4 Quartz usually largo augulai giains 35-40 individuals in the 

section (which is one inch square) 

5 Chlorite occurs as interstitial material and as a decomposition 

prodnet of ferro-magncaian minerals (olmnel) 

6 Biotite occurs sparingly 

7 Magnetite 

8 Ilmenite altering to — 

0 Leucoxene 

10 Pyrite very sparingly 

1], In addition to the foregoing there are fragments of slate % 
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4 ‘The look hftb evidently been denved from a basic or intermediate 
rock and fragments of quart/ and date have been added It is not a tuff, 
for tlieic is no nshy ma tonal It possibly could, howover, have been 
derived from a full by a process of natural elutnation M 

It w ill be noticed that this outcrop is bounded on the east by a 
granite poiphynte <ompl<x, on the north and south by rhyolite, and 
about a mile 01 so to the west b> Brisbane Schists One hesitates to offer 
an explanation as to the relationships ot this lock to the others in the 
distuct, suffice it to state that examples ot it occur in numeious places 
along the andesite granite boundary from SFR 316 to Yanaman 
lailway yaid, wheie it shows punting, piobably due to faulting It 
should, peihaps, be considered as part ot the poiphyntcs 

SUMMARY AND CONCLUSIONS 

Jt is customary to give a set ot conclusions at the close of a papei 
such as this , but the writci teais that the fnc Is whu h he has to offer are 
too incomplete to suggest any leliuble hypotheses Mhich would correlate 
all the locks of the distuct Eyen the geological boundanes on the 
accompanying map aie latgely intei polated However, a bucl discus- 
sion of the lock sequence may piove useful to futuie woikcis 

The oldest locks in South Queensland are the Brisbane Schists, 
which ioim a piactieally continuous block to the east of a line joining 
Pine McmntHin to Kilkivan \n oiitciop of this series ouuis between 
Yanaiuau dnd Wondai 

Between Wiiumaii and Esk thoie are se\eial outciops of slate-* 
which piobably belong to the Gynipie Senes, whetliei they are deposited 
ill situ or aie faulted into then piesent position is not cleai 

The ago and meaning of the |KHph>ute mtiiisions is not cleai, 
they seem to be oldei than the granodiontes, and might possibly be 
idated to the massive Esk andesitic stage fail tun east 

Theie is doubtless some significant e in the fuel that the Esk 
conglomerate beds of the distuct contain numeious pebbles of milkv 
quaitz, jttspeis, Brisbane Schist, Gjmpie Slates, lhyolite, &c , but very 
few, if any, basic pebbles, with the notable exception of some mtei bedded 
greywackes The conglomerates ovcihc the giumtic mtiusions but are 
overlaid by the (t) Tertiaiy Uooyai Basalts 

It grves me pleasure to expiess my giatitude to Miss 13 Hill, M He , 
for references to literature and for helpful criticism , to Di W H Biyan 
foi encouragement and advice, to Mi L (3 Ball, B E , foi kind permis 
sion to utilise his unpublished sketch-maps ot the district f to Mi A K 
Denmead, M Sc , for very consideiable petiographic and other assist- 
ance, to Mr E II F Swain foi hib consent to use information from 
forest surveys, to Mr F E Connah, FTC, for the analysis of the coal 
sample from Por 84v , and to Mr C Woods and Mi H Evenst for aid 
jn drafting the map and section 
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The Development of the Esk Series between 
Esk and Linville. 

With reference to the Possible Occurrence of Workable Coal 
By Dorothy IIoa., M Sc , Research Scholar, University of Queensland. 

Two Geological Maps 

(Read before the Royal Society of Qveenbland , 28th April , 1930 ) 
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LX Summary and Conclusion 

I — INTRODUCTION AND ACKNOWLEDGMENTS 
This work was earned out by the author while holding the Scholar- 
ship foi the Eneomngcniont of Original Research of the Umveisity of 
Queensland, field expenses being defrayed bv a grant from tho 
Commonwealth Couneil for S< lentiflc and Industrial Reseaich, the 
luttei being made so that the possibilities of coal in the Brisbane Valley 
might be explored The country dealt with extends from Kipper Creek 
and Bellevue on the south to Avoea Vale and the heads of Sheep Station 
Creek on the north The average width is 20 miles, and the length 
38 miles, making a total area of 760 square miles Half of this area 
(about 380 square miles) has been examined in some detail during the 
ten weeks’ fieldwork, bat the other half, on the east of the Brisbane 
River, has only been touched upon, as may be judged from the few- 
geological data appearing on that half of the map 

The method of working was on horseback from private homes and 
hotels, one eminently ratable for the dwlnct whioh u closely settle^ 
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while for the outlying Happy Creek area a car camp waa arranged, from 
which the work waa again done on horseback 

In investigating the possible occurrence oi coalfields the following 
method was adopted — A study was made of the tectonic structuies of 1 * * 4 
the area, of which previously little had been known , and, concurrently 
with this, the lithology of the different t } pes ot sediments was examined 
with a view to determining the conditions of deposition oi each From 
the knowledge thus gamed, localities favourable for the occurrence of 
coal were deduced The localities thus determined were then examined 
m as much detail as tune permitted for traces of coal 

These investigations forced one to the conclusion that conditions are 
distinctly unlavourable for the occurrence ot a large field of coal, but it 
is possible that small occurrences capable of allowing small collieries 
to supply part of the needs ot the Busbane Valley, including those of 
the lailway line, may be found in some of the synclinal aieas But, 
apart from this rather negative economic value ot the investigations, it 
is believed that the data collected duung the couise ot the work have 
more than justified the time and money spent in the field, for they torm 
a veiy important addition to the knowledge ot the tectonic and volcanic 
geology ot our Tuoj&ic deposits 

The hospitality and cordiality of the people m the Brisbane Valley 
made the woik very pleasant In particular 1 wish to tlmnk Ml and 
Mrs T J Coleman of Toogooluwah, Mr and Mis B Q White ot 
Moorabool, Mr and Mrs George Graham of Ettswold, Mib Mooie and 
Miss Moore of Colmton, Mis J II McConnel and Miss Ursula McConnel 
of Ci essbrook, Miss Gardner ot Dingy at ra, Mr Maroon and Mi Launder 
of ToogooLiwah, and Mr and Mis R Whyte of Happy Cieck Their 
geneioub hospitality and ready assistance made the fieldwoik seem like 
a pleasant holiday amongst fi lends, and it wat with i egret that the last 
field excursion was completed 

Mr C C Morton, of the Geological Survey of Queensland, most 
kindly made available to me his unpublished reconnaissance maps of 
the area between Esk and Ottaba, and the Great Moieton Fault Area, 
while the Rev C H Massey and Dr Biyan have given me dip leadings 
along the main load fiom Ebk to Benaikin Dr Bryan also lead the 
manuscupt and suggested many unpiovcmentb 

II— PREVIOUS WORK 
(A) Bibliography 

In published work on the Brisbane Valley, bliort references only 
to the Mesozoic rocks may be found, since the chief object of the reports 
has been to deal with mineral occurrences m the Pakeozoic rocks 

(1) 1886 0 Stutchbnry 16th Report, N S W L A Papers, vol 1, 

p 1186, This describes traversal made from Kilcoy down the valley 

bf the Stanley River, and from Kilcoy wrtf to Colmton, frofc Colxnton 

through Balfour's (Wallaby) and Jeromeo (Tnromeo) Creeks to Boaera 
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(Boonara) and Boubyjan Unfortunately this report is not of much 
assistance owing to the rather indefinite usage of the terms “porphyry" 
and “trap” and to the difficulty of placing exactly fta localities But 
Stutehbury seems to have been the first to recognise the important 
felspar porphyry series intruding the Meso/oic Coal Measures 

(2) 1802 R L Jack and R Etheridge GSQP 63, “The 
Geology and Palaeontology of Queensland and New Guinea ” In this 
the only references to the area under discussion are to “Colmton” and 
“Kilcoy Range above Cicssbrook,” both as fossil plant localities 

(3) 1001 L C Ball's Annual Report, A R G S for 1900, O S Q P 
169 The leport has notes on a lourney irom Esk to Taiomeo over the 
Blackbutt Range, mentioning “trachyte (t) tuffs and ( t) sheets” in 
the Mesozoic Coal Measures on Wallaby Crock and on the climb up 
the Tange 

(4) 1901 C P V Jackson “Mines neai Esk,”QGMJ,pp 466, 
468, 469, and 530 This refeis to Palaeozoic rocks only 

(5) 1003 W E Cameron “The Dattu Dattu Mine,” QGMJ, 
p 188 This also refers to Palajozoic rocks only 

(6) 1906 L C Ball “The Tipper Brisbane Valley,” QGMJ, 
p 470 This contains a short reference to coaly outcrops in the Tnas- 
Jura at the head of Wallaby Creek, and on the Esk-Nanango road 

(7) 1012 L C Ball “Mines m the Parish of Toromeo,” Q G M J , 
p 111 Here Ttias Juru rocks aie doscubed lying unconformably on 
Pcrmo-Caibomfr ious sedumnts ncai Taromeo Station 

(8) 1012 E O Marks “Prospects of Coal at Esk,” QGMJ, 
p 322 Di Marks repoits unfavorably on certain indications ol coal 
near Esk 

(0) 1012 E O Maiks “On the Geological Age of South-eastern 
Queensland Volcanu Rocks,” PRSQ, p 139 A Meso/oic age is 
advocated foi ceitain trachytes near Esk 

(10) 1916 II C Richards “Volcanic Rooks of Mouth-eastern 
Queensland, ” 1* R S Q , vol 27, No 7 Places the trachytes above 
(Maiks, 1912 (9)) into the Tertiary 

(11) 1918 A B Walkom ‘ The Geology of the Lower Mesozoic 
Rocks of Queensland,” Pioc Linn So* 1 NSW, vol xlm A short 
reterenee is hcie made (p 55) to the belt of rocks between Esk and 
Cooyar Cieek as Walloon 

(12) 1021 J H Reid and C C Morton “The Geology of the 
Country between Esk and Ipswich,” QGMJ, p 7 They define the 
EBk Senes from its occurrence south of Ksk, os follows — 

f Esk Trachytes 

Esk Series — > Esk Shales and Bellevue Conglomerates 

I in/InnifM Qfo/na 



DEVELOPMENT OF EBK SERIES BETWEEN E8K AND LINVILLE 31 

(13) 1926 H C Bichaids “Volcamc Activity in Queensland/ 1 
AAAS, 1924, p 285-287 Beid and Morton’s (12) placing ot tbe 
Esk Trachytes as Mesozoic is criticised 

(14) 1927 E 0 Walks “Streams and Their Past / 9 The Queens 
land Naturalist, vol vi , No 2, pp 28 and 29 Hrre the Brisbane River 
and its tributaries are diSruBfc^d with reference to geological structuies 
possibly determining their courses 

^15) 1930 Doiotby IIill “The Stiatigraphical Relationship of 
the Shales about Esk to the Sediments of the Ipswich Babin,” PRSQ, 
vol xli , p 162 The Esk Senes is redefined for the area south of Esk, as 
follows — 

fEsk Shales — Bellevue Conglomerates— Basal 
„ , a j Ipswich Conglomerates 

Esk Seneb < Acid Tuff Stage = Brisbane Tuff 

(. Andesitic Boulder Beds 

(B) Unpublished Work 

In addition to the above, Air C C Morton did some prelimmaiy 
mapping m the area between Esk and Ottrba, and along the Great 
Moreton Fault Area, and kindly made available to me his data Rev 
C H Massey and Dr W II Bryan have givtn me notes of outcrops 
along thoi main road from Esk to Boiarkin, and Mr E C Tommerup 
has prepared for publication a papei on the country at the heads ot the 
Brisbane Rivn, to the north and north-west ot Linville 

III —PHYSIOGRAPHY 

Physiogiaphicall} the area shown on the map consists of a long 
tiongh ot Tnassio sediments set in higher walls of Pahrozoic rocks 
In the western wall, head a numbei ot stuains which run to the centre 
oi the Mesozoic trough as the western tributaries of the Busbane River, 
wh'ch flow's in h senes of short menndeis m a general south-tasti rly 
dncction about the axis of the tiough Tht general direction of these 
tributaries is noi th-easteily, nt right angles to the stnke of both PuLeo- 
zoic and Triassie deposits Those streams headu g m the eastern Palioozoic 
highlands have a general westerly coulsc, and iun into the Stanley 
Rivei and the Brisbane Ri\ci below its confluence with the Stanley, 
which flows southerly close against the eastern faulted junction of 
Tnassie and Palreozoic While in the schists, however, the Stanley 
follows a westerly course 

The general direction of the Brisbane River is a straight north- 
westerly line with meanders of short radius to eithei side From 
Avoca Creek to south of Moorabool the position of the river has been 
determined by the Oolinton axis of disturbance,® and possibly also by 
the Neara Creek Disturbance The junction of the Upper and Lower 
Esk Senes closely follows the course of the river 

The northern part of the Eastern Border Fault is responsible for 
the course of Sheep Station Creek 


* Marks, 1007* Tho Qtd Naturalist, toL vi, No 8, pp 88, 20 
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The divide between the Brisbane and the Stanley is formed by 
the Toogoolawah mountains (Kileoy Range) using to over 2,000 ft , 5 
ie , it 19 higher than the highlands of the schist walla This height of 
Tnassic sediments is due to their intense hardening by intrusions of 
felspar-hornblende, porphyry, and granodionte along a line of 
disturbance 80 sudden is the rise to the range from the surrounding 
country that eiosion at the hi ads of streams has cut high canyon 
walls (eg, Black Jack's Creek), while one mile downstream the same 
creek meandrib about in its own alluvial plains There are many 
unuealeable cliffs on the eastern side of tho range also The streams 
running into the Brisbane River have a general south-westerly course, 
while those running into the Stanley flow easterly This divide is much 
close* to the Stanley than to tho Brisbane, so that the foEtner is confined 
on both sides, and in its low< r course has had to cut its way through 
rhyolite and a la»ge granodionte intrusion, foiming the well-known 
Stanley Gorge This is in strong contrast to the Riisbane River, which 
has great wide alluvial flood-plains 

The important topographical units arc thus three — 

(1) The bordering highlands of Palaeozoic rocks, 

(2) The basin of Ti lassie locks, with its unsyinmetiically placed 

beu kbom , 

(3) The Toogoolawah mountains (Bmbane-Stanley Divide) 

When the streams head in the Palaeozoic rocks, their feeding gullies 
are V-shaped, steeply inclined, and of varying heights, while the topB of 
the ridges on which they me eut are approximately equal in height 
(which might pciliaps be teguided as evident 0 ot a pre Mesozoic erosion 
level) The sti earns themselvc 9 in tin schists have roeky banks, or narrow 
flood-plains built up of angular pebbles, but when they flow down on 
to the Ti lassies thej have wide alluvial flood-plains ot black soil, in which 
they me lonstuutly changing then couisls The gnat flood-plain of 
Crcssbrook Creek is one of the most noticeable of the topographic 
features Jt is wider than that of the Brisbane River ithelf 

Thus the uoimal erosion ot the Tnussic xorhs is a mat uie type, but, 
when they have been hardened by intrusion, youthful forms lesult (as 
seen in the Toogoolawah mountains) A line of hills, the Mooie-Uarhn 
ridges, runs NW to SE dobc to the western banks of the Brisbane 
River, crossing the river and zunning east at liailm as the Stagliurst 
Range to join the Toogoolawah mountains , and this line shows topography 
characteristic of steeply dipping differentially hardened basin sediments 
A similar line of ridges runs from Ivory’s Creek through Toogoolawah 
arid Ottabi 

A second type of highland in the Triassics is due to the differential 
hardness of the umntruded sediments when trachytes are mterbedded 
The latter weather into long ridges when the dip is pronounced, and 
1 into flat-topped ) ills when the dip is negligible Thus the rough country 
forming the foothills to the Blaekbutt Range and the high banka of the 
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Brisbane Rivei at Wheelei \ (hossing aie clue to trachytes raterhcdded 
in sediments with japidly changing tbps, while the ranges about Coat 
('reek settlement owe then altitude to the capping of gently dipping 
Trmssic tiachyte 

The topography on the cast ot the mci noith and north-west of 
the Staghuist Range is most striking hut monotonous It consists of 
spbeiual, conical, oi elliptical humps using with annate (convex) 
profiles out of U-hbaped gullies They reach no gieat height above these* 
gullies (M) 100 ft 1, but then convex piofiks give them a forbidding 
steepness They form excellent gia/mg countiy This is the \ndcsitic 
Bouldti Bed type of topograpln, and is persistent fioni < begot s Cieck 
to Monsildnle (Teek Where it loudened by uitiusion, onlv tlie si/e 
ot the I uuu p is exaggerated 

Tuti.uv mtiusious into flatfish Ti lassie tiaehytes .recount foi the 
meat Mount Esk mass overlooking Esk fioni the east a Tertuiv llrvnlite 
flow foi the steep lull opposite Otlnha station while a development ot 
fliudal rhvolite foims tilt divide between the (Dssbrook and Bum r aba 
watris 

Die Bnnd.mha sauclstone m tin south weathers to eharaeteristic 
inil<i “ Flawkeslnuy 9 foi ms, due to tin massive nature and gentle dipb 
Tt is lich ni springs 

Tin whole of the trough of Mesozoic sediments forms exc ellent vvell- 
wateied glazing and dinning countiy while the value of the western 
wall of Paheozoic locks lies mamlv m its timbei content Tt is not well 
watered, and is much rougher than the countiv in the trough, and 
consequently is of much less value 

IV — TE(TONir STRICTURE 

The Esk Senes (oi Ti lassie age) la tween Esk and Lmvillo lias been 
tiough-laulted into Palapozoie locka along lines paiallil to the geological 
giam of South-eastern Queensland— ie, north-west The Esk Senes m 
the trough maybe divided into two contmmnble units — the ITppei EBk 
Series # including the northern ^present dive* of lioth Acid TuiF Stagef 
and Ewk shales, and the JiOwci Esk Series ( Andesitic Stage or Andesitic 
Bouldei Beds) The distribution of the Upjrer and Lower Esk Senes m 
the trough ih lemaikable The Lower Esk Soues is entuely confined to 
the noith-eaHtem half ot the trough, and the Upper Esk (with the excep- 
tion of ceitain ( i) faulted blocks m the Toogoolawah mountams) to the 
south-western The reason for thi» distribution is not yet understood 
Tilting of the Esk Series to the west befoic the tiougii faulting seems 
the moat likely of the many explanations ofFeung 

* The combination of tiro Esk plmle* uul Acid luff Stage into tbo Upper 
Enk Benea is desirable in thi a paper became the work 1ms not bet n detailed enough 
to sort out the noi thorn equivalents of these two stages, and for the sake ot 
uniformity the Andesitic Boulder Beds are hero referred to »% the Lower Esk Berm 

t Froe Rev 8oi CJhl,, vol xh , 1030, p }6t> 
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The most striking tcetomc features of the trough are three axes of 
disturbance — the Ottaba axis, the Cohn ton axis, and the Toogoolawah 
mountains distui banco All thiee are represented by topographic high- 
lands The fust two of these are \ery sharp, fractured anticlines 
accompanied by intrusions along the line of disturbance, and the third 
will probably piove to be sitmlai Between these axes and the margins 
of the trough theie are gmtlc synclinal structures A development of 
Bmidanba sandstone oveihcs with apparent conformity the most 
southeily development of the Tlppei Esk Senes m this area, both being 
imohed in the Western Boidei faulting 

At piesent time is no evidence to &how whether the trough-faulting 
diopping down the Tna^sic sediments into the Palteozoie rocks occurred 
hefoie, aftei, 01 tontemporaneously with the folding and faulting within 
the trough The Ottaba anticlinal fracturing took place before the 
extiusion of thr Ottaba Tcrtiaiy rhyolite, and the marginal faulting 
occmied befoie the extrusion of the Ettswold Teitiary rhyolites and 
after the deposit ion ol the Bundauba sandstone 

(A) Margin \l F milting 

(a) Western Btrnlei Fault* and Associated Palceozoxc Bocks 

This system covers the numbei of intoisecting faults forming the 
western houndaiy of the Esk Senes, with downthrow always towards 
the east At Prvde s Pinch, Bundanba sandstones are downfaulted 
against pyntised ( T) Pemo-Ciubomferous cherts and tuffs, but on the 
Kippei Divide the fault is overlapped by the Tertiary Ettswold rhyolite 
Noith of the outciop of this ovei lapping rhyolite, at Cressbrook Creek, 
the downthrow side of the fault (which there luna N N E ) u> occupied 
by vertical Uppoi Esk eouglomeiates and trachytes These are faulted 
against compact blue fossihferous calcareous sediments and felspar 
porphyues of undoubted Pcrrno-Caibomferous age. which strike NW 
and dip steeply (75°) to S W Locality A ( see Map) yields jfonrfopora, 
Tiachijpoia, and /aphientis, and Locality B Mondopora, Mourlonta , 
and Conularia, with B belli ved to be lower than A The effects of this 
lault are distinctly visible for half a nule, but then the dipa rapidly 
flatten to the noimal honrontal position 

On the Esk-Biarra road the Uppei Esk Senes is downfaulted against 
old Palaeozoic rock* probably equivalent to the Fernvale Senes of the 
Brisbane Schists, and a long ndge of hard compact Upper Esk con* 
glomeiate ium parallel to the fault from the road to Oressbrook Creek 
North oi Cressbiook Creek, almost to Ivory’s Creek, the rectilinear 
nature of the trough boundary is missing, and the alluvial plains of 
Oressbrook Creek run up to pink (Eskdalc) granite intruded by blue 
" diontes and a fine andesite, the junction being an irregularly rounded 
on* Just south of Ivory’s Creek, however, the vertical Upper Esk 


* Thu and the other structural names introduced In this and the following 
sections an new used for the first time, and have been ehosem with regard to the 
loealitJetjn whidt they are typically developed. 
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conglomerates are again seen, and heie they are downtaulted against 
weathered andesites, bluish cherts, and (t) lhyolites with a Btrike 
E of N, intruded by a giey biotitio giamte and a blue dionte (fine* 
grained) , followed to the west by the red quartzites of the ( 1) Feravale 
Series The fault runs N by W almost to Maionghi Cheek, the vertical 
conglomerates lying against the red ( T) Fernvale quartzites From near 
Maronghi Creek a fault runs N W to the Ironside Creek dam, where a 
fault coining in from the west Btepa out the western boundaiy of the 
Triassics about 3 miles to the west This east-west fault may be called 
Iionside Fault, and appears to have some diifeience m downthrow from 
Ihc Maronghi Creek-Happy Creek fault, for traehytes are not visible m 
the steeply tilted stiata ot the lattei, while the v ore veiy obvious m the 
moderately dipping strata of the formei 

The Palieozoic locks west of llapp\ Cieck and to the bouth of 
Ironside Creek are a series ot vesiculai andesites, slates, bluish cherts, 
and coaise gilts, intruded by blue dioutic locks, with au average strike 
of N 30° W , and steep dips m both directions Small quantities of 
gold are being obtained by washing from the vai ious eiceks on tins 
development of Palaeozoic locks The fault mossing the railway line 
near Bcnaikin mns NNW and separates vetlical Cppei Esk con- 
glomerates fiom gi unite, but on the Mooi e-llennihin load the Palseo/oic 
outcrops Hie oliseured by a deep led latente 

(b) The Of eat At met on ot Eastern liordtr Fault System 
The authoi has not touched upon this aiea in the field, except at 
Kilcoy, and is theiefoie much indebted to Mi Moiton, who has kindly 
given permission to use his unpublished mapping ot the fault in this 
map The seveial members of t hr Dusbane Schist Foiination against 
which the Tuassie locks aie downtaulted mHy bo found in Mr A K 
Denmead’s “A Survey of the Brisbane Schist ”* 

(B) Centric, Faulting and Foldino 
( a) Bundanba Folding 

Little it> known of this whercvci dips were taken along fiedbank 
Creek, the Bundanba sandstone appealed fiat, except at its most easteily 
outcrop, where it was involved m the south-westerly dip of the Esk 
Series of the type atea, and had a dip of 5° SW, and at its most 
westerly outcrop where it was dipping slightly east due to the effects 
of the Western Border Fault From the mapping, one suspects it of 
being a long nionoolmal fold dipping S W , tilted easteily just at its 
western edge by the influence of the Western Bordei Fault 

(6) The Oliaba Axis of Anttclmal Fracturing and Intrusion 
This is a most important structural line Its structural and 
topographic effects are to be seen in the long line of ridges from Ivory’s 
Creek south-easterly through Toogoolawali and Ottaba to the head of 
Coal Creek It may be continued to the south-east as the augite andante 


'Pm My Boe. QlcL 1988, vol xxxix, p 71 
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intrusions which, are partly responsible for the weather-resisting mass 
of Mount Ebk Noith of Ivory’s Creek its effects have not been 
distinguished horn those of the western border faulting, and it may be 
that a continuation caused the Stone House Distuibance From Ivory’s 
Cieek to Toogoolawali it forms a belt over a nnle in width of sharp 
anticlinal uparchmg and fiactuic, the sediments being vertical or steeply 
dipping In one place only (Por 136 par Bi&na) is the accompanying 
intrusion visible Fioin Toogoolawali to Ottaba only the gently dipping 
eastern limb of the anticline may be seen using out ot the Cressbrook 
Creek Hood-plains, but at Ottaba Ihe aiea oi disturbance bioadens 
ffeie it is aeiompanud by igneous intrusion divisible into three gioups 
(1) the eastern hornblende telspar poiphynte intrusions of Mount 
Bcppo, (2) th< aiigite andesite intrusions of Ottaba, and (3) the augite 
andobito uiliusioub of Poi 28v pai Bmrra, the last being oveilaid 
unconfonnabh b> a Teitmry lhyohte How The sudden intensity of 
igneous effects al Ottaba has its analogue in the efloets around Moorabool 
ot lhc (Clinton line or axis of movement 

(c) The 'tone House Dwlutbunie 
It will bi obseived that there has been a sudden steept mng of dips 
1o the north-east at the Stone House on Wallaby ("reek, and again, noith- 
west ol this, in the Ijinsille-Bonarkm railway line It is probable that 
these effects ait* due to the piolongation of the conjoined lines ol distuib- 
aiice of the Ottaba nxis of distuibance and the Maronghi- Elappx Creek 
fault 

(d) The Coal Ctiek Synchne 

South ot iMouut Esk, the Eak sediments are disposed in a gentle 
mown line dipping S W To the north of Monnt Esk, however a gentle 
synchne in formed between llie Ottaba iiactuied anticline and this 
monocline This stiucUuc mu> be teimed the Coal Cieek synclmc, and 
is well shown topogiaphicallv, due to the hardness of the mtei bedded 
tiachytes It is co\oied to the noith by the alluvial plains of Oie^sbiook 
Creek 

(O The OUn Hauling Synchne, the Maionghi Cent tally 
Arched Synchne, and the Wallaby Synchne 
Noith of Ymtbun, synclmes are again seen east of the Ottaba 
fiactured anticline, but heie thnr eastern limb forms the western limb 
of the Colmton fractured anticline Between Ivory's Creek and 
Maronghi Creek the syncline is a simple one , between Maronghi Creek 
and Emu Cieek it has a ccntial anticlue, and north of Happy Creek 
there is a long synchne i mining between the upaiched strata of the 
Stone House Disturbance and the Colmton anticline, to be called the 
Wallaby syncline These three synclmes are obvious from the 
topograpy, due to the differential hardness of beds of sandstone and 
compact conglomerate as compared with shales and more loosely bedded 
bg^lora crates 

Colmton Axis of Anticlinal Fracturing and Intrusion 
The Affected by this N W -S E disturbance may be seen from 

it jpgt £0 unbun running north-west through Efarlin, CkJigrton, 
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Moore, and Lmville to Avoca Creek Fioui Yimbtm north-east to Por, 
124v par Neara, there is a three-mile-wide Ik It of what was once a 
gentle monocline dipping tt° S W and exposing to the east the Andesitic 
Boulder Beds This has been cut tluough fov at leust two lines of sharp 
anticlinal fiactuung with the concomitant intrusion of many sheets of 
coarse felapar-hoinblende poiphyiy These are concordant in the steeply 
arched strata and slightly transgressive m those which aic only gently 
lolded The more westeilj' of these lines, seen in the Yimbun railway 
cuttings, is the southern end of the Colinton axis, and the moie easterly 
mav be called the Noaia Cieek fiacture line The Colinton line continues 
noith-wcst as a distuibed anticlinal belt about 1J mile wide, similar to 
the Ottaba line (‘ore like mtiusions aie seen (Hecticm VJI V (b)) ncai 
\miuda station, at Colinton and ncai LinVdlt Wheic the intiusions 
aie not obvious, much fiactuung with steep dips to oithei side may be 
men across the bolt, eg in the load bet vein Ilaihn and Colinton, and 
hi tween Colinton and Mooio The ioad between Moore and Avoca Cieck 
sei ms fiom the (Oiistant stoop NE dip to pas-* along the steep eastern 

binh of the anticluu This is tin ease as sei n in the inilwav cuttings 

neai Linville It mav leasonabh hi assumed to be the stiuctmc uoitli 
ot Linville 

(<j) l In A taut ('ink Fuuime 1 inf 

This is the moie enfiteily of the two tiactuie lnus mentioned in the 
Iasi pniagiapli Tts ofteets aie seeu in outeiops of vertieal conglomei ates 
ami shales baked b\ the (ontempoiaueous mtiusion of coaise sill-like 
ielspm poijihviv in 1 ho udges in Pois Hi, 88, l 9 par Neaia, and north- 
west along the mei to Neaia (‘reek These efteets die out iapidl> east- 
waids, and in Poi 124v par Neara slight dips ol 31° SW are noted 
in the banal Gtcgot's (‘ieik N>ntlme, in whuh an mtiuded sills of 

Felspni poi pin iv and augite nndesile tin lattei fonning cliffs The 

Neaia Cieek fiaituie line appears to ho piolonged to the south to Poi 
117 par Cicusbrook, enusmg a local dip of 60° NE m the otherwise 
gently dipping sediments 

Noith-west «it Avoca Cieek soft shahs and conglomciutis ot the 
Upper Esk Senes dipping at 80° N E aie sem on one sule of the u\ei, 
win teas intensely liaidenod andesitic bouldei beds uutoop on the othei, 
appmentlv dipping moderately NE Again, ou the Arnbaby Cieek 
load, one-quarlei of a mile from the liver, Uppei Esk conglomerates 
dipping 60° NE arc scpai ated from the Lower Esk andesitic boulder 
beds by only about 50 yauls of alluvium Rilations here may piove to 
be the same as those in Pors 87 and 124v par Neaia, but the possibility 
of a fault along the n\ei bed hen must not I>c o\cilooked The Neaia 
Creek Distuibance is als6 probably continuous to the south-east of 
Mooiabool 


(A) The Toogoolamh Mountain > Disturbance 
At the heads of 8* rub and Black Jack’s Clocks aie seen hardened 
Upper Bak sednrtents conformably overlying hardened andesitic boulder ( 
beds, all beiiyr |ilted at 80° to the north-east Farther west, at th$ r&#r t 
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the dips were slight to the south-west. Consequently soujO faulting or 
folding hu occurred between these two places The intrusions of horn- 
blende felspar porphyry, seen in these Upper Esk sediments from the 
heads of Scrub Creek south-east to Mount Qoonnemnggiringi probably 
accompanied this disturbance At the “KCB tree,” a noted survey 
mark, a great intrusion of a fine granular rock occurs, forming the 
Goonnemnggirmgi cliffs, and south-easterly from Goonnen mggmngi 
the impoitant Mount Brisbane granodionte outcrops 

Thus the evidence shows that distmbanee on a large scale has 
occurred in the Toogoolawah mountains, but the data are not sufficient 
to define its natiuc It is piobably the most important of all the disturb- 
ances affecting the Tuassic sediments in the tiough 


V — THE UPPER ESK SERIES 

The Upper E&k Senes u» a senes of basin sediments and volcanic 
kicks which occupies that half of the Brisbane Valley Trough to the 
south-west of the diagonally flowing Brisbane River, and which lies 
between the Lowpr Esk Series or Andesitic Boulder Beds and the 
Bundanba sandstone It therefore includes the Esk shales and the Acid 
Tuff Stage • It has been sharply folded about two north-west axes of 
anticlinal fracturing and tilted by the Western Border Fault These 
movements, whose effects are the moat, spectacular attnbutes of the 
Upper Esk Senes, have been treated m Section IV The series has been 
intruded along the two lines of anticlinal fracturing by lepreaentatives 
of the Brisbane Valley Porphynte Serieat with hardening and freshen- 
ing of the sediments and volcamcs along the central /one 

Au outlie i 01 fault block of Upper Esk Scries occurs in the Toogoola- 
uah mountains, running from the heads of Scrub and Black Jack's 
Creeks along the tange south-east to Mount Goonnerrlnggmngi It 
consists of masbive couglomei ates, guts, and abales, usually intensely 
hardened by the numerous inti unions of felspai hornblende porphyry, 
dipping steeply (SO 0 to 45°) NE, and confoiuiably underlaid to the 
west by the Andesitic Boulder Beds 

The Uppci Esk Series hes coutoimably on the Lower Esk Senes of 
andesitic boulder beds, as may be seen along the junction from Paddy 
Gully to Neara Creek The best locality for studying this conformity 
is on Gregor's Creek, where the rocks at the junction are baked hard 
and massive (For 124v par Neaia) Here boulders consisting of the 
porphyntie andesite of the true bouldeu beds are set in a matrix which 
is clastic, instead of laval or tuffaceous as m the true andesitic boulder 
beds, This denotes the beginning of the permanent change from the 
conditions necessary for the formation of the peculiar andesitic boulder 
beds, to the action of ordinary sedimentary processes, and this point of 

conq - 
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change bttliepoint of division between the Upper and Ltywlr Befc Series 
and the two ’are time closely related. For both are the result of inter- 
acting volcanic and sedimentary processes, and while the Lower M 
might be referred to as the Andesitic stage,* the Upper Eak Series might 
be called the Trachytic stage In the former volcanic activity was 
predominant over sedimentation, but m the latter sedimentation was 
predominant over volcanic activity, and almost to the same degree In 
the sooth, at Paddy Gully, the change from Lower to Upper Esk is seen 
m trachyte flows and tuffs overlying the Andesitic Boulder Beds 

Relations between the Andesitic Boulder Beds and the Upper Esk 
Senes at Avooa and Arnbaby Creeks suggest a faulted junction, perhaps 
owing to lack of data, and more work may show relations like those of 
the Neara Creek fracture lme t In the south-western part of the area, 
the Upper Esk Series is overlaid by the m assise current-bedded brown 
siliceous Bundanba Sandstones The jui-ction on the west at Cressbrook 
Creek shows angular conformity, but Messrs. Reid and Moitonf consider 
that on the eaat there is a slight angular unconformity The Bundanba 
Sandstone was deposited before the Western llordci Faulting, and 
piobitbly also before the anticlinal fracturing and intiusion 

The volcanic rocks interbedded with the basin sediments oi the 
ITppei Esk Senes are biscuit-coloured trachytes and trachyte tuffs, with 
an occasional andesite They are to be seen best developed m the 
north-west and south-east coinera of the ITppei Esk Senes In the south- 
east comer three flows are to be Been m the ( oal Cheek synehne, their 
tuffaceous representatives outcropping in the Puddj Gullj monocline In 
the north-western corner many traehyte flows and a few andesites and 
tuffs may be seen interbedded with the gently dipping massive con- 
glomerates and gilts on Wallaby Creek and just to the noith of the 
Ironside Fault Many nnallei outcrops (to be seen on the map) occur 
throughout the senes These localities are given in the section on 
Igneous Activity 

The basin sediments found are dark-greeu conglomeiates and grits, 
olive-green shales, and some caibonaceous seams The conglomerates 
have pebbles of from 1 to 4 in in diameter, set usually in a fairly coarse 
matrix, which, like the grits, consists largely of fresh mineral fiagments. 
The shales are very fine, sometimes colour banded, and where readily 
fissile usually rich m fossil plants of the typical Uppei Esk facies A 
Wonderful locality for fossil plants is the “Rock Pool” in Happy 
Creek, just below the Ironside dam, and nearly all the genera and 
species characteristic of the Upper Esk Senes, with some undeaenbed 
forms, occur hero in abundance. Where freshened by intrusion, the 
conglomerates show a composite blue colour on unweathered surfaces., 
Whether the greenish colodr of the unaltered sediments is pnmanly due 
' ty chmatologieal factors during deposition or to the type of rocks from 
which the sediments wow derived is a problem not yet investigated 


* Bald sad Morton, IMS, p 9 
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The investigation of tin luteial lithological variations in these 
basin sediments was too detailed an undertaking for the present recon- 
naissance It is fortunate, foi futuie studies, that igneous activity 
recurred at shoit intervals during the Uppei Esk sedimentation , for b> 
tracing these fixed honzons continuously from east to west and from 
south to north (a matter of some difficulty and -nterest owing to the axes 
of shaip folding and fracturing) the sedimcntai} variations may be 
( hionologH aJh examined and locality-time-tables drawn up showing 
the temporal and spatial distribution of the lithological types From 
these and from data such as cun cut bedding, elongation of pebbles, 
lateral variation in sj/e, and m peiccntngt of lithological types ot 
pebbles, it should be possible to determine tho direction of currents ui 
the basin, the position of shore lines and feeding rivers, und perhaps 
also mo\t incuts aflicting the basin dining deposition 

The l*cidd> (iullv sotion seems to be anomalous in the fineness of 
the m si mu lit a and llu thiekness ot the l T pper Esk Senes, lor elsewhere 
it is ot much greater thickness and ot much coarser gram The 
possibility ot Hunrinnba overlap is ipgatded as worth investigation 


VI— THE LOWER IsSK SERIES 
Hit Low ii Esk Mines, Andesitic Stage or Andtsitic Boulder Beds, 
on upus that part ot the Brisbane Valles Trough east ot the Brisbane 
Kivu, and ts known to continue noitli-vest to Roonam, a distance ol 
ovc 1 1(M) nabs Wbv it outcrops no faille 1 south than the Mount Bris- 
bane area is not vet known Its thickness has not been ascertained, but 
must be calf ulable m thousands of fififet 

Little is a l t known ot the mow incuts Htttctmg this scries bijond 
the Luts (1) that it clips genlly diul coutoinidbly under the Lppei 
Esk Senes to the south west, (2) that it is shuiplv uptiltcd at its castein 
faultid junction with the Biishaiic Schists, and (I) that some 
distui bailee m tl\c Tongoulawah mountains accounts for an outliei ot 
sttepij tilted I'ppu Esk Senes It is known to ha\e been intruded 
b> the Brisbane Valle > Porplisules nuu A\ocft Vale, on Oregor’h 
Cheek, and m the Toogoolawah mount oins, and m these places the 
niatuv of the boulder beds is ver\ hard and fresh 

Andesitic boukht bods make up bj far the greatest bulk of the 
Lower Esk Series bento the retention of the name Andesitic Boulder 
Hods to omphasi/e the peculiarity of the stage as compared with an 
oidmmy “andrsitn stage 99 The boulders of the boulder beds are 
always of porphyntre andesite, and the beds containing them may be 
divided into types according to then matrix Th$ first type is one in 
which the niatirx is itself an andesitic How, and the boulders included 
'te usual! > very Idrge and round The second type is one m which 
^b'uatiix is a tuff and the boulders here arc of different sizes and 
*„> (/) *ery angular In a thud type the matrix ra partly tuffaceous 
The gti clastic , and the fourth type is a true conglomerate, with its 
1 just east 
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matrix consisting of clastic grains, its boulders rounded and not all of 
porphyntic andesite Such a conglomerate outcrops along tho road to 
Kiieoy at Por 50v par Kilcoy Intel bedded with the boulder beds 
aie seen andesitic tuffs (in one oi which Ntlssonia cf printer * * has befcj 
found), andebite flowb, rhvolite flows, lhyohto tuffs, tuffaceous gnts and 
bhale* the latter often containing plant remains Thus the Andesitic 
Boulder Beds were laid down undei water, so that m between the 
period*? of lolcnnu activity alioit periods of oidinaiy scdunentaij 
deposition occuired 

M t m\ things remain to be explained regarding tln-» senes, eg — (1 > 
IIow did &uch a tremendous extent of porphyntic andesite come to be 
hinkrn np mto countless millions of boulders of all si^es and shapes H»d 
<U posited m muiouh matrices in the Triasaic Basin? (2) does 

the senes not appear south of Mount Bnsbone? (3) Wh> does il not 
Nippon on tho western side of the ti ought (4) What is the lelation oi 
tlie «hemical composition of the poiphjntc andesite to the Brisbane 
\ ollev Porphyntes, the Upper Esk Trarlntes, the Permo-Carboniferous 
mhuiius, and the Tertiary voliamcb 0 Tile studv oi the latcidl litho 
higicnl 'vai lotion of tin Lower Esk Senes would be no less interesting 
than that of the Upper Esk Series 

\ II IGNEOUS ACTIVITY 

igneous at Imty ocouired in the down-tnnited ana lour tunes since 
tlu h< ginning oi sedimentation m thr basm The earliest is the andcsitio 
ailmtv to which the deposition ol tho Lowei Esk Senes is due, the 
set mid is Ihe tiaehytic activitA dunng the deposition of the Upper 
Esk Sei ies, tho thud is the mtiusion oi the Brisbane Valley Porphyntes 
wlnh the central lohling ami faulting w.is in piogiess,, and the fourth 
the Teitiaiy ihyolitic activity No chemuol ot muioscopical examina- 
uoiiM of th>* locks have been made dunng this w r ork, so that the chemical 
find mmeialogical intei lelat ions ol the various phases cannot be properl} 
discussed and m the sections which follow, the conclusions drawn 
Iiqm been based on macroscopic ovanunntioiib ot hand bpeeimons only 
One tact is obvious, howevci, and it ib that the parent magmas of the 
Andesitic Stage, the Trachytic Stage, and the Brisbane Valley I’oi 
phyrites weie of an intermediate type and it may leasonably be infericd 
that th > are closely related one to another Indeed it may be that 
the one parent magma was drawn on dunng all thiee penods of 
activity 

(A) Andesitic Boulder Beds 

The boulders of the Andesitic Bonldoi Beds have been derived fxom 
a tremendous quantity of porphyntic andesite, the product of some 
vciy eitezisne igneous activity, probably volcanic The similarity of 
ty pe of thebe boulders ovei the whole of the area is remarkable r and a 
general description will cover them all — Cream oi sometimes flesh- 
coloured felspars, usually lath-shaped and of varying size#, w^th some* 

* Verbal wpsmnwatioD, W H Bryan 
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t&o* a few needle-shaped hornblendes fairly closely set a* pheaoer#*^ 
in a very fine-grained or glassy matrix, the colour of which vanesdronp 
red through intermediate shades to bluey-grey or green. The boulder* 
vary m sue from 2 in in dimeter to as long as 4 ft , while the 
Commonest sixes are 4 in and 1 ft 

Where the matrix of the boulders is a flow this flow is also a 
porphyntie andesite, and its greenish matnx has phenocrysts of creamy 
felspar which are rather stouter than those of the boulders, and tend 
to be arranged with their longer axes parallel, giving a fluxion structure 
Where the matrix is tuffaceous it is generally very weathered, but well 
shaped felspars may usually be distinguished in it 

The author bus not seen any mterbedded andesite flows, but andesitic 
tuffs are very common In the Toogoolnwah mountains, along Macphaii a 
branch of Black Jack's Check, two fetceply dipping developments of 
bonded tkyohteg are to be soon mterbedded with the boulder beds 
Glassy phenocrysts of orthoclase may be distinguished in their grev, 
waxy matrix The lower rhyolite is accompanied by a tuff 

As to the age of this volcanic activity, it is later than the movement 
folding the Peuno-Carboniferous beds of Crcssbrook Creek and earlier 
than the Upper Esk Scries (of Keupei* age), for it lies conformably 
below the Upper Esk Senes, and the latter is downfaulted against the 
folded Creshbi ook Creek Permo Carboniferous 

(B) Acid Tuff Staqf 

The volcanic rooks of this division consist of a number of tiachyte 
flows and tuffs with an occasional andesite mterbedded with the basin 
sediments of the Upper Esk Series* The flows are biscuit-coloured, duo 
to the limomtic nature of the fine, powdery, rather weathered matm 
Set m this matrix are rather sparsely distributed phenocrysta of lath- 
shaped ot tabular creamy lilnpara and usually long limomtic patches 
showing the position of phenocrysts of needle-shaped hornblende, in 
fresher rocks the un weathered hornblende needle may be seen, and the 
matnx is then a light-brown colour Nest* of caloite are occasionally seen 

This description applies to all three of the Coal Creek syneline 
flows and to all those seen on Wallaby Creek and north of the Ironside 
fault It also applies to trachytes seen in the Ott&ba ridge, to the flow 
in Por 42v par Biana, to that in Por 64 par Esk, to those in Por 51 
, par. Esk, and to parts of the Esk trachyte t Probable trachytes of a 
grey colour are seen in Por 139 par Biarra, and in Por 71a par* 
Colmton 


*Froc Boy Soc QIC 1080, vo] xh , p 180 

t This term, by reason of a controversy as to Its Age and origin (ms PB0Q 
1080,, vol xIJ, p 178), Applies to the trachyte a mile west of Esk Intsr b sJjsl 
a«t4 toffs of the Upper Esk Senes axe seen just to the west of the "Esk trachyte," 
but their relation to the “Eak trachyte” is not known. If the <‘Esk traehyt*”’ 
cofl b’4d prove to be a flow, a a seems likely, than the Esk shales as defined fay the 
(/) post be regarded as a subdivision of her Add Tuff Stage, which weald then 
The s {* nymoaa Wlth the M ttpp« r T5* Series 99 
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Tfe le tuffs apcunfcted with these trachytes are also biaeuibooloured, 
usually fine in gram, but often consisting of fairly coarse angular 
fragments in ' a finer matrix, e g. those associated with the middle 
trachyte of the Coal Creek syndine, the tuffs of Paddy Gully, those in 
For 30 par Esk, and those associated with traahytes m the Ottaba ridge. 
Coarse acid tuffs are interbedded with the steeply dipping conglomerates 
in the Yimbun railway cuttings, and m the gently dipping Upper Bak- 
er Neara Creek Fine-grained tuffs are associated with a very weathered 
trachyte flow on the northern boundary of Por 18 par Binrra Trachyte 
tuffs are not common in the Wallaby Creek beds 

Andesite flows m the Upper Esk Senes are occasionally seen They 
usually show needle-shaped phenocrysts of a glassy felspar and horn- 
blende in a fine grey-green matrix, eg Paddy Gully andeBitc, but 
those on Wallaby Cieek take on a different texture, glassv lounded 
felspars in an iron-grey matrix Cliffs of an ( f ) augite andesite con- 
formable with the bedding of the Upper Esk shales are seen on Gregor’s 
Creek (Por 124v), but this development is possibly intrusive 


(0) The Brisbane Valley Porphy bites 
This is the nAine proposed foi an impoitant senes of intiubive rock# 
discovered punting the Esk Senes Along lines of antielmal fracturing m 
the Brisbane Valley The intrusions aTe all poiphyntic in texture and 
intermediate in chemical type, and have not been icsponsible for any 
mineralisation of the injected sediments They ai e all distinctly i elated 
to one another, and the following general description covers any one of 
them — Abundant large phenocrysts of felspar and hornblende set in a 
fine-giHined giey matrix Nevertheless foi pm poses of more detailed 
description they can be divided into several hub-classes, and these, with 
the localities in which they aic to be found and the nature of the 
intrusion, are seen below — 

(«) The felspar and hornblende- phenocrysts arc pieaent in about 
equal proportions — 

(i ) The roeks aie truly porphyntic This type is seen in the 
Mount Beppo intrusions And n Pors 81 and 82 par 
Creasbrook, Moreton (Toogoolawah mountains) These 
mtrnsiona are transgressive 

(u ) The rocks are nearly eqmgranular, due to the very small 
development of matrix This type is seen in the slightly 
transgressive intrusions of Moorabool and the Sugarloaf 
paddock 

(b) The felspar phenocrysts are very laige, and very few aifd 
small hornblendes are present — 

( i ) The felspars are stout These arc seen in the slightly 
transgressive sheets of Gregor’s Creek (pink felspar) and 
the sills of the Yimbun. railway cutting and Neara Crefk« *< 
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(n ) The felspais are tabular, twinned along the narrow axi& 
These are neen in the < ore-like intrusion at Nunnda and 
Colmton Associated with it at Nurinda ib a beautiful 
green mottled rock, the spots consisting of radiating lath- 
shaped crystals of felspai and hornblende 

(c) Largt phcnociystw of hombhndc arc developed almost to 
the exclusion of ielsp&r phcnocrysta The hornblendes aio 
idiomoiphic with beautitullv developed faces, and all aro 
complete oiystalfe, neither tinctured noi corroded This type 
occuisinPor 1 par Biaria 

(d) Small ifhotnoipltic hornblende s and huge white fclspaib 
loini *1 spotted rock No giouiulmass is present This is the 
intrusion which fonns the (Joonnernnggiringi cliffs 

( c ) Instead of hornblende*, the iei 10 magnesian phenoo y*ta aie 
augite, uud the tclspuis an small These aie the Ottaba 
augite andesites described bv Richard* * 

This Brisbane Valle 3 Poiphynti senes is quit< new, und opens a \ei> 
interesting field oi stud} to the petiologist The Mount Brisbane giano- 
dioiito and related liitiusious aie in all piobftbihty pait of it The 
Poipbwiteh woie lntuulcd betoie the extrusion of the Tcrtwiy Ottaba 
ih\ohte, lor the lattei lies uiieontoi mubly on ITppei Esk bcdimeuH 
intruded h} the Ollab.i Hugite andesite* A coaibc-graiuul mtiuhion ot 
felspar and hornblende rock lie* between the Lppei Esk Senes and tilt 
Bundanba sandslonts on Paddy Uni 1 > Jt, as seem> likel>, this sill can 
he bhovwi 1o belong to till Brisbane \ allcv Poiphyntcs, the date ot 
mtiusrnu ot th< latter i ould he h\cd as posl-llundunba 

(D) Misgilllankius JoNaoub Uocks 
The Ottaba and Ulcn Rock Teitiaiy xli\ have both been 
described bv Di Richard* f A tlmd development of Tcitiary rhyolite 
ib yen on the Kippei and Ciossbiook and Buaiaba divides, and is a 
northern finger fioin the Buaiaba ihyolites imported 011 by Mr Reid t 
Hea\> developimnts ol ih>ohtes oi unknown lelations aie seen in the 
Stanley Gorge and east of the Busbano River ut Muuumba A basalt 
oveilies the tilted Uppei Esk Scries at Biana, and a fme-grained 
andesite occurs in Por 31 v pin Biaira 

Bnef Notes on the Occurrence of lyiuous Hocks 1 n the FaUtozot($ 
along the Western Bounding of the Trough 
A considerable development ot a light-coloured quartz porphyry 
occur* associated with the towuliferous beds of Pci mo-CarbOniferous age 
* at Cressbrook Creek Its relationships have not been ascertained 

Very compact audcsitic and (t) spihtic rocks form a considerable 

confr v ■■ - ■ ■ - - ■ 

/# ?Proc Boy Soc Qld 1916, vol 87, p 169 
^ Boy Bor Qld 1916, vol 27, p 139 
The Sti 7923, Qld Qo\t Mm Jrnl p 463 

31Mt fiMt B 
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part of the ( t) Devonian basement in the upper part of the Cressbrook 
Creek area Weathered ( T) Devonian andesites are seen m Por 30v 
par Biarra 

A pink quaitzitic gianite ib seen north of Sandy Gully ichool, 
associated with n fine giamed andesite with small glassy phenoci>sts of 
felspai 

In Poi 112 an augite dioute is intruded by a similar andesite, and 
in Pot 1J 1 the augite dioute intrudes a giey biotitic gianite (like the 
Eskdnle granite) This giey gianite mtiudcs in its turn the weathued 
andesites mte? bedded with the Fein vale laapeiH in Poi 114 

On Happy Creek ( ?) Devonian vesicular andesites occur, and this , 
senes is intimled faithei to the west by a fine andesite 


Mil - POSSIBLE PRESENCE OF COALFIELDS 

Of the Mesoroie toi mat ions of the Busbnne Vallej between Esfe 
and lanvilk*, only the Uppei Esk Senes might be legaided as having 
been deposit* d under conditions favourable to thi Immation of coal 
This unpoitaut conclusion was reached for the following i canons — 

1 The Lower Esk Senes is almost entuely volcanic 

2 The small aiea ot Humlauha sandstone is, as in the Ipswich 

field, quite banen 

1 No equivalent of the Ipswich coa 1 meauuies occurs here between 
the Uppei Esk Senes (oi Basal Ipswich conglomerate) and 
the Bundanba sandstone 

The work done in the an a shows that the chance oi finding payable 
foal is still further restricted by the following considerations — 

1 The closeness of the lines of shaip anticlinal Iractunng and 

mtiuwon leaves little space between for the extensive 
occurrence of fiat-lying seams 

2 The rapid fluctuation in the conditions governing sedimenta- 

tion m the basin, as shown by the ispid alternation and 
lateral change of tomsc conglomerates, grits, and shales, has 
precluded any continuously extensive coal horizons being 
formed 

There is a possibility, however, that synclinal areas may have in 
some places coincided with a part of the original basin wheie the 
conditions of deposition were favourable to the formation of ooal If 
Mttch could be found, then there would be an opening for a small colliery 
or collieries to supply the industries of the Brisbane Valley A map 
has been drawn up to show the probable extent of coal in those localities 
where codd has been found to outcrop The localities are numbered p* 
in the descriptions below. 
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r 

(A ) The existence of coal in small quantities had bean reported 

from the following localities before the work was undertaken . — 

¥ 

(1) A carbonaceous seam just outside the town of Eak in a well 
in Por 3d pai Esk had been reported on by Dr E 0 
Maiks* as not large enough to be remunerative to work 
It occurs m a gentle monocline, and the area is thus 
structurally suitable, but judging from the outcrops this 
monocline is not piomising 

(2) In the same report Dr Marks mentioned several small seams 
outcropping at the junction of Coal Creek and the Brisbane 
River These he also considered economically unimportant 
The Coal Creek synclme, the structmal unit to which I refer 
these small scams, is structurally favourable but does not 
appeal to contain payable coal, since these indications are 
the onl> ones noted from it An analvms of this coal gives — 



Por cent 

Moisture 

2 05 

Volatile H C 

2310 

Fixed C 

6110 

Ash 

13 30 


(3) Dr Maiks also noted thin coaly bands m the railway cuttings 
and the hills about Ottaba, but spoke of this area as being 
so disturbed as scarcely to lie desirable for prospecting My 
map shows that the Ottaba area lies on the Ottaba axis of 
bhaip anticlinal fracturing and mtiumon, so that even large 
deposits lieic would scarcely be payable 

Mi Moitont had examined two eminences oi coal in 
the Toogoolawah mountains 

(4) The fiist of these, found pi one of the heads of Black Jack’s 
Creek behind Governor's Rock, was a 7-ft seam of good 
bright coal which was, howe\cr f standing vertically Its 
analysis was — 

Per ©ent 


Moisture 8*9 

Volatile H C 23 4 

Fixed 0 60 6 

Ash 7 1 


He leported unfavourably on this, as the area waa obvioualy 
one strongly affected by movement and intrusion, and very 
mountainous 


(5) 


(f) 

The Bt£ 


The second occurrence was at the head of Splitter’s Creek, 
on the Stanley side ol the divide Here there were several 
small seams, also vertically disposed My work shows that 
the Toogoolawah mountains may be regarded as a rtgf 


Govt, Mia Jrnl ISIS, p 388 
jgat Be port to Geol Survey of Queoaalaad, 
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unlikely area for the ocenirence of payable coal All the 
strata are affected by a disturbance which is probably the 
greatest of the Brisbane Valley, and which is accompanied 
by much the largest intrusions 

(6) While on a coach journey ftom Ebk to Nnnango in 1901 
Mi Ball* noted several coaly outcrops on the road at the 
foothills to the Blackbutt Bunge as worth prospecting I 
found here a number of seams of bright coal dipping gently 
to the east with a maximum thickness of about 20 in But, 
half a mile to the east, the Stone House Disturbance affects 
the strata, and cuts out any possible extension of the coaly 
seams farther to the cast , and 1 do not believe enough coal 
could be mined to justity the opening of even a small colliery 
Nevertheless, this occurrence is the most piomismg I have 
seen 

(B) The following occurrences are noted for the first tune — 

(7) Two miles fiom Esk on the Esk-Murruinba toad in Por 60 
par Esk, three small bands of carbonaceous material are 
seen The structure is favourable, being a bmall syncline 
auxiliary to the Coal Creek syncline, but the coal is not 
there m sufficient quantities to warrant the establishment 
of a mine 

(8) On Happy Cieek, about halt a raili below the Ironside Dam 
in Por 132 par Colinton, a 30-in seam of blight coal out- 
mops, accompanied by sevcial sinallei bands, interbedded 
with conglomerates and extiaordm&uly fossilvfcrous shales 
The dip, howevei, was 50° N E This coal outcropped in 
the strata uptilted by the Western Border Fault and the 
prolongation of the Ottaba axis of anticlinal fracturing It 
was thought that the seams might be tapped in the gently 
dipping synclines to the east, but the aeama weie found 
not to be persistent along the line of strike 

(9) Thin coaly bands, steeply tilted for the same reason as the 
Ilappy Creek seams, were seen on the road half a mile 
noith-eaBt of Happj Creek seams and in the gully to the 
east of the road 

(10) On the road between Moore and Colinton a few thin coaly 
seams are seen Bat this is in a region intensely disturbed 
by the strong Cobnton axis of sharp anticlinal fracturing 
and intrusion, and is consequently of no promise 

(11) Similar bands are seen on the road between Linville and 
Avoca Creek, but these are of no promise for the same 
reason as occurrence No 10 

ltt, - 16 
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(C) The following negative evidence u» o* value — 

No indications ot toal ucie smi in the ndges and gullies of the 
Glen Harding and Maionghi syn< lines, or in that part of the 
Wallaby sjjicIiih south ot the Moon -11 narkm road, during 
tiRUMses o\m these synclincs The Wallaby synclme north 
of the Moot e-Benai kin road has not been piospoctcd 

IX — SUMMARY AND CONOLl StON 

Tn th* Unsbaiu Vulliv bituun Lsk and Bundle a si ms of 
liiassie locks is trough-faulted along the noith westerly gram of the 
rountiy into the Palnwoic (unhiding iohlod Permo-Carbomfeiouaj 
ioi niations These Ti lassie locks, the Esk Sc lies, aie freshwater basin 
deposits laid down l>\ lapidlv (hanging eiuunts, with intensive con- 
tempo laneous vokriiue activity The Lowei Esk Senes is t\ pitied by 
vciy intense 1 andesitic* nctmtv, witti the foimalion of a gieat thekness 
of peculiar andesitic Ixmldtt lads, small sedmuiitary deposits being 
loaned dm mg i>cuods of tempoiuiv ussation of vohmue aitivitv Tlie 
strictly contoimable Upper Esk Senes, howevei, is tvpifled In a thick 
development ot rapidly \arying sulmuntan deposits, with mtoi balded 
Hows and tulls resultant fioni mtoimittent traehjtic aetivitv Above 
the Upper Esk Senes, the Bund mba sandstones, now all eioded awav 
except fiom the southein part of the area west of Esk, weie deposits! 
without angular uncontormitv In addition to the trough-faulting, the 
Esk Series 1ms been strongly affected bv shaip noith-wcsterlv dues ted 
anticlinal fracturing, accompanied by the mtiusion of an important 
sens of hvpabvssnl locks, the Bnsbane Valley Porplivutes <loselv 
related in mini i illogical type to the flows ,md tuffs ot the pcuod of 
scdmif ntation Tlie tune relations of the tiough-fauitjng and antn linal 
JiHctnung ate unknown, but they both occurred hefore the (xtiusion of 
the Teitiaiv rhyolites 

Ft is eonelmhd that ihe f outfit ions of deposition aud tin tip* or 
folding of the Esk do not pionnse well for the ocruu mm of 

a luigi field of woik.ible coal, but that tlu synclinal nieas arc woith 
more detailed mapping in the (haute ot the discovery of a deposit large 
mougli to support a hinall eollieiy 
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Essential Oils from the Queensland Flora. 

Part I. — BMCKEA VIROATA 
By T O H D Sc , and M WrrrrE, M Sc 

( Tabled before ike Royal Society of Queeniland , J8th April, 1930 ) 

Backta virgata u a tall erect and closely branched shrub growing 
along watercourses m the Brisbane area, being paiticularly abundant 
and of vigorous giowth on the banks of the Woogaroo Cieek, Goodna 
Its botany la described in the Queensland Flora (Bailey) 1 

On crushing the leaves a stiong odour of oineol is leadily detected.' 
The yield of oil obtained on distillation was 1 per cent Examination 
of its chemical constituents showed that the oil consisted very largely 
cf d-a-pmene 50-60% cineol 30% together with aromadendrene, a 
sesquiterpene alcohol, and a trace of a lowci alcoholic body diagnosed 
* ntatively as pmo-carveol 

In view of the large quantities of pinenc and cineol piesent the 
oil has some economic value 


EXPERIMENTAL 


353 lb ot leaves and terminal blanches collected along Woogaroo 
( icek, near Goodna, on the 21st August, 1929, and distilled on the 22nd, 
fM\e 1,560 ccs of oil, the greater part of the oil distilling over m a 
couple of hours 

The following constants weie determined — 


djn O 

n , 0 

D 

Acul nninbet 
Ester value 
Acetyl value 


9021 
1 4742 

+18 

1 

nd 

17 


No absorption in the usual icagents, except for emeol could be detected 
1,000 ccs of oil were fractionated undei diminished piessure and 
the following fractions collected — 


FneUon 

c« 

Temp Raugft *G 

Preterm 

Au t 

“5 

Nd 

1 

| 317 

0 — 68*C 

24 mma 

8700 

1 4670 


360 

S 

842 

SB - 66°0 

24 nun* 

8888 

14670 

+ 

260 

3 

110 

Sfi — 75°C 

24 mm s 

8SOO 

14008 

+ 

00 

4 

!■ 

711 - 88“C 

24 mm* 

0304 

14601 


mrm 

A 

AS 

88 - 106*0 

24 mm* 

8800 

1 48 OS 

— 

60 

0 

07 

88 - 88*0 

6 nuns 

8387 

14008 

+ 

00 

7 

11* 

88 - 108*0 

8 nuns 

8618 

15006 

+ 

f 8 

Total 

001 

Resinous loss* 40 ocs 
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Fraction* 1 and 2 were repeatedly extracted with 50% nmdtt 
eolation to extract eineol 

The remdual oil after refractionation possessed the following 
constant* — 

d„ , *8641 

n i0 1-4660 

to] D +48 

bp 1 66-156° C 

Identification with pinene was established by the usnal oxidation to 
pinonio acid, the semicarbarone of which melted at 204 °C No ft pinene 
could be detected 

Fraction 3 consisted of relatively pare eineol Independent 
determination of this constituent on the original oil gave a value 
approximating 30% 

Fractions 4, 5, and 6 — The noticeable incicase in density in fraction 
6, with a diminution in fraction 6, pointed to a constituent of somewhat 
higher density in these ft actions, with a highei boiling point than that 
ot eineol but lower than that of the sesquiterpene fraction 6, and there- 
fore probably a terpene alcohol They were accordingly refraetionated as 
far as possible, and the small amount of resulting oil combined with 
phthalic anhydride by boiling with this reagent in benzene solution for 
several hours Decomposition of the acid phthalate gave an alcoholic 
body with the following constants — 

d,, a 974 

n J0 1 4965 

W D -23 

bp . 220°C 

The constants appeared to agree only with those lecorded for pino-carveol, 
a somewhat rare alcohol occurring in Eucalyptus globulus 

Combustion Results — 

Found C 79 1, H 10 8- 

C,oH„0 0 (pino-carveol) requires C 78*9, H 10-6 

Confirmation of the identity of the alcohol with pino-carveol was 
sought in attempts to prepare the phenyl urethane, but we were unable* 
to obtain sufficient of this derivative for complete purification, although 
tne melting point (79°fl ) approximated to that required for this 
derivative 82°f 

This alooholie body is only present in vely small quantities In the 
oil, the total amount obtainable from the 1,000 cos being only about 
2 ecs It would therefore probably escape detection in small amounts 
<4 oil. 

Fractions 6 and 7 were further refrac t i o nated and separated into 
a' sesquiterpene and sesquiterpene alcohol fraction. 



' a^sv^uii on! mat nta * II 

f 1 # * » 

, Thq sesquiterpene, purified by repeated diatiUatioq c*Ju sodium, 
possessed the following constants* — 

b.p. . . 92-95 6 C. (7-8 mu ) 

d, s , 9181 

n M , 1 4985 

D 


M. 


+11 


The usual colour reaction with bromine vapour suggested the preeenoe 
of aromadendrene, the characteristic sesquiterpene of the Myrtaee®. 
7 he combustion results agreed with C 15 H. 4 


Sesquiterpene Alcohol — 

The final fraction, pmifled as far as possible by repeated distillation, 
possessed the following constants — 

bp 105-107°C (4-6 nuns) 

d ia , 9656 

n 10 1 4992 

D 


[al. 


6 


Combustion Results — 

Found C 82 6%, H 11% 

C,*H J4 0 requires C 80 2%, II 10 9% 

Evidently a sesquiterpene alcohol was the preponderating constituent 
of this fraction still m admixture with aromadendrene Its small amount 
preeluded further examination 


Our thanks are due to the Council for Scientific and Industrial 
Research for a grant which has defrayed the cost of collection of leaves, 
to Mr C T White for his usual botanical assistance, and to Miss D. 
Bill, M Sc , who assisted in the collection of leaves 
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The Physiographical Significance and Non 
migration of Divides. 

Dy E 0 Masks, B E , M D 
Two Maps 

( Read befotc the Royal Society of Queensland , 26th May, 1930 ) 

In the tlieoietical consideration of stream development as described 
in physiographical literature generally, and particularly by that giant 
amongst physiographers, Professor W M Davis, the headward erosion 
of streams or migration of divides, with the changes resulting therefrom, 
have been given very great importance, and even a nomenclature 
implying origin by this theoretical process of development 

Griffith Tuvlor and most other writers on Australian physiography 
have given a coi responding importance to the process in the interprets 
tion of our own rivet systems It is to be noted that they have usually 
given attention only to the river com see and none to the divides 
separating then basins 

This paper is intended to draw attention to certain divides which 
seem to the writer to indicate that the fundamental theory cannot be 
entirely correct An examination into the theory suggests, as do the 
divides themselves, that "migration" can only be of very minor import 
Alice except in veiy unusual circumstances in legions of great elevation, 
and that it is quite incapable of the results usually claimed for it 

Professor Davis fully describes the theoretical migration of divides 
i emitting from the encioachment by headwaid erosion of one stream at 
the oxpense of the drainage area of anothei loss advantageously situated 
foi erosion This would take place more quickly m soft locks than in 
hard, and lead to the development ot valleys and streams in the softer 
rocks and so to a rearrangement of the drainage in accordance with 
geological structure 

It is not desired heie to recapitulate the details of the supposed 
stream development, with liver captuies and so on, and the nomen* 
clature given, but it is necessary to emphasize the dependence of it all 
on the occurrence, as a very active denudational principle, of this 
encroachment by any stream possessing an erosional advantage over its 
competitor on the othei side of a divide Without this beadwara 
encioachment the whole scheme is void, and only in so far as this 
encroachment takes place can the scheme bo valid 

Structuie and climate being equal on the two sides of a divide, if 
one side has j bigger fall, steeper slopes, and therefore more active 
sti eamB than the other, denudation will be greater on that aide, with a 
consequence that headwaid erosion will take place, the drainage area 
of the more active stream gaining at the expense of the leas active one. 
jfSitfa is, of course, no question that this must take place to some extent; 
*4 such as one gets of the Toowoomba Range show it clearly, but the 
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question raised here is as to whether the process does take place 
sufficiently to affect appreciably the general phymographical development 

According to the theory the migration of a divide must necessarily 
be somewhat irregulai , for it will depend on the relative slopes and stream 
gradients of the two sides, on the resistance of the rocks, On climate, 
vegetation, and probably other factors not so obvious Since these 
conditions cannot bo equal throughout, one portion of a divide must 
migrate more mpidly than anothei If originally straight denudation 
must make it crooked It could only remain straight if the original 
elevation, slopes, stieaui gradients, lock structure, climate, &c, were 
uniform throughout the whole length of the divide, which is practically 
an impossible occurrence Apart from developing the linear outcrop of 
a resistant rock we may be quite certain that denudation could neither 
make a crooked divide btiaight nor develop a straight or evenly curved 
one Only some geological structure could give nse to it, such as & 
faulting, folding, or waiping of the eaith’s surface 

A straight divide must therefoic be what Davis calls a “ consequent' ' 
divide — i e , a consequence of an original water parting An irregular 
divide might also be 4 ‘consequent/' the result of some original irregular 
water paitmg, 01 it might icsult fiotn subsequent denudation and be 
what has been termed “subsequent 99 It is to a consideration of some 
approximated stiaight divides and then bearing on the theory of 
migration that the wntei would call attention 

To the north of Brisbane the D ’Aguilar and Blackall Ranges form, 
with very minor local irregularities, one nearly straight divide, except 
at the southern end, where it bends from a north-south to a south- 
easterly direction It separates the watersheds of the numerous short 
streams which run easterly courses directly into the sea, having courses 
up to 30 miles in length, from those of the streams which run westerly 
into the Upper Mary and Brisbane Rivers, the water in these having up 
to 180 miles to travel to reach the sea 

The geological structure is very varied, ss is the elevation and 
character At the southern end the rocks consist of the partly metamor- 
phosed sediments we call the Brisbane Schists, and one or two small 
cappings of basalt The elevation uses to over 2,000 feet There is a 
gap near the head of the North Pine River where the elevAtion is down 
to 1,000 feet, but it rues again to the north, where the divide is on the 
tableland of Mount Mee at an elevation of 1,500 feet and composed of 
more basic schists and some basalt After some 10 miles on the tableland 
the divide drops to about 500 feet for some 12 miles, separating here the 
wide valley of the Stanley (Jensen’s Woodford peneplain) from the 
ldwer coastal country The divide here is partly of deeply decomposed 
granite but mainly of soft sandstone, and from it rises the trachyte plug 
of Mount Beerwah to a height of 1,760 feet North of Peachester, for 
another 12 miles or so the divide is on the eastern edge of the basalt 
capping which forms the Blackall Range tableland, about 1,500 ftfet high* 
the western fall beuur into Obi Obi Creek and thence to the Marv Riven 
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The moat interesting part of the divide for our piescnt purpose la 
the 12 miles or more at tin elevation of only 500 feet, composed of 80ft 
rocks, having a wide “peneplain” valley to the west of it and the low 
coastal plain to the east, while to the north and south the divide is on 
tablelands of harder rocks, with an elevation of about 1,500 feet From 
the divide itself rises the trachyte plug to 1,700 feet, and the other Qlasa 
House Mountains rise in a similar way from the coastal plain, while to 
the west of the Stanley is a flat-topped mountain, more or leas a continua- 
tion of the Blackall Range and 1,700 feet high The Stanley itself near 
its junction with the Brisbane has cut a gorge through Mount Brisbane, 
the lower side of which is of much greater elevation than the low divide, 
* and the higher side, Mount Brisbane, is over 2,000 feet above the sea 

It seems, therefore, perfectly certain that extensive denudation has 
taken place, while differential denude um would fully account for the 
low elevation and the character of this portion of the divide How much 
has bdflh' removed it is impossible to say, but it cannot have been less 
tlufe 1,000 feet to bring it up to the present level of the tablelands to 
the north, west, and Bouth 
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Now let tu look at the map to obaei^e the extent of enoroachment 
. by the very abort streams running direct to the sea over soft sandstone 
country, these having obviously an enondoos advantage as compared 
with the waters running into the Stanley with 180 miles to go, much of 
it over bhrd roekB We look in vain, for the divide is deviated only in 
the most trivial manner, the deepest recess being less than 2 miles in' 
from the eastmost prominence, and the mean position not being shifted 
westwards at all as compared with the higher divide to north and south 
Moreover, any suggestion that the straight divide might be of the nature 
of a fault scarp is definitely precluded to the north by the geological 
structure (the basalt not being faulted down), and to die south by the 
occurrence of high ground to the east of the actual divide 

If we look at the map for signa of river capture as indicated by the 
directional changes in the streams, attention is at once caught by the 
uppermost portions of the Obi Obi and Stanley Initially both these 
streams, the one on top of the Blackall tableland and the other below it, 
tun parallel courses eastwards aa if making straight foi the sea, but when 
within a mile of the divide change their courses to the north-weBt and 
south-west What the coubp of this remaikable change in direction could 
have been we need not speculate upon, but this is certain, that if a 
sudden ehange of direction has any real value as an indication of river 
capture, then the Obi Obi and Upper Stanley with long courses and 
attacking from opposite directions have succeeded in capturing the head- 
waters of two adjacent shoit sti earns whose present lower courses are 
at a much lower elevation than either of the attacking streams Which 
is absurd 

A consideration thus of the D’Aguilai -Blackall divide ahowa that 
stream development has not taken place as it should have done, and 
indeed must necessarily have done according to the widely accepted 
theory 

Since straight or regularly curved divides must be original divides 
and not “subsequent” we may inspect the map for other straight divides 
and see what indication for or against migration these may give 

Taking first the Mam Dmdc — Dividing Range is a misnomer — 
w r hich separates the Pacific drainage from the western flowing rivers, 
we observe a regular nearly straight length of almost 300 miles separating 
the Burdekin waters from the Thomson, Barcoo, and Flinders This 
divide traverses the tableland on which are the inland basins of Lakes 
Buchanan and Galilee, and these introduce a choice m their vicinity as 
to where the Mam Divide is situated Dr Danes regarded them aa 
evidence that the divide is recent There is oertainly no suggestion of 
irregular migration in this 300 miles which runs from the chief water- 
parting centre of tbs North, whence the drainage runs by the Bmasleigh, 
Gilbert, and Flinders into the Gulf of Carpentaria, by the Thomson into 
the inland system and by the Burdekin to the Pacific, to the annflgn 
‘pasting centra near Tambo whence water drains into the Barooo of tne 
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inland system, the Warrego of the Darlmg-Murray system, the Nogba of 
the Fit/roy and the Belyando of the Burdekin system, the two latter 
both entering the Pacific 

Foi about 150 miles from near Tambo the divide is irregular, but 
the poition ninning nearly east and west for 150 miles from near 
Mitchell to neai Chinchilla is again regular and separates the Condamme 
waters of the Dai ling Murray system from the Dawson of the Fitzroy 
svstem and the Auburn of the Bui nett It is to be noted that the latter 
has not eroded back the divide in comparison with the Dawson, which 
has a much longei course 

Near Chinchilla the ducction of the divide changes and inns 
neaily straight foi 300 miles in a south-easterly direction, parting the 
Condamme watus on the one Bide fLom those of the Boyn i (Buinett) 
and Uppei Bnshane Though these two have very different couises r 
and have both boon competing against the Condamme waleis ou the 
othei hide of the divide, theie is no deviation to indicate that one has 
gamed moie than the other, as it surely must have done according to the 
theoi y The divide remains stxaight, appment1> in its original position 

Jn the legion ot Toowoomba the map is veiy suggestive of some 
minor nibbling back of the divide by the heads of Lock>oi Creek, of the 
Brisbane Rivei basin Just here theie is no tange as one appioaches the 
divide fiom the west or Darling Downs side, and the Loekyer is draining 
the scarp ot a tableland some 1,500 feet above it Even with this great 
advantage the hcaduanl nibbling does not seem to be a matter of more 
than 3 or 4 miles, and the wide Lockvcr valley a lew miles fiom the 
escarpment has the characters of an old stream 

South from Toowoomba the Main Divide is a range of mountains as 
approached from the west, nearly as steep though not so high as on the 
eastern side The divide varies m elevation from about 2,000 feet in 
the gaps to 4,000 on the peaks, but shows no appieciable deviation to 
indicate head w aid encroachment by the varied streams draining its. 
lower eastern bide, although the gorge cut by Reynolds Cieek through 
the trachyte mountain of Mount Edwaids shows that denudation of at 
least 2,000 feet has oceuned 

Apart from the Main Divide theie is one lemarkably straight line 
of water patting which immediately catches the attention on looking at 
the map of Queensland This runs for 250 miles from near the coast at 
Mackay southwards to near Camboon, where it turns a little west of 
south and continues straight foi another 100 miles to join the Mam 
Divide This long legular water parting separates the basin of the 
Mackenzie&awson system from the streams on the east of it — namely, 
the very short coastal streams in the Mackay-St Lawrence region, the 
lower part of its own combined stieam the Fitzroy, the subsidiary basin 
of the Eton, and the Burnett waters This long lme is only crossed by 

sttnbna, the Don crossing it fiom east to west to join the Dawson, 
Jand the main combined stream crossing it from west to east on its way 
to the sea 
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This long straight divide, like the parallel courses of the Dawson 
and Mackenzie, must have some, probably the satae, tectonic origin It 
vanes greatly m character and geological structure, and in the length 
of the streams attacking it, but denudation has not caused any serious 
deviation One could hardly suppose that the Lower Fitxroy alone of 
all the streams attacking it from the eastern side has succeeded m breach- 
ing it and also in capturing the main stream, while the Don a tributary 
of that mam stream attacked and breached it from the west, capturing 
Home of the eastern waters, the while the rest of the divide has not been 
deviated to any appreciable extent, even by the very short coastal 
streams at the noithem end 

The late Dr Danes suggested that the compound systems of the 
Burdekm and FiLcioy had formerly been inland basins whiclThad found 
egress to the sea by the picsent combined lower sti earns Such an 
explanation would fit well with the apparent non-raigration of the divide 
if the egress was found by overflow thiough a low or lowered part of 
the divide lather than by the usual idea of river-capture by headward 
encroachment, and similarly for the Don in the opposite direction 

A consideration thus of these Queensland divides, some at least of 
which ha\e been subje<ted to extensive denudation, does not seem to 
show that headward encroachment, with icsultmg deviation, has taken 
place to any significant extent, as it certainly should have done if the 
physiogi aphical theoiy is conect Though formerly accepting it, the 
wiitei has thus felt compelled to examine the theory foi some flaw m 
what had pienously appealed sound reasoning Whether the explana- 
tion now offered is tho true one is veiy questionable, foi like the original 
theory it is purely theoretical What we must face is the cold tact that 
migration has not taken place to any appreciable extent in just those 
veiy circumstances where it would necessarily have done so had the 
present widely accepted theory been substantially correct 

In his essay on the fleogt aphical Cycle, W M Davis has a paragraph 
on thc^development of graded valley bides, a grading which can only 
take place after the stream itself hHB become graded He says, 1 1 Maturity 
is passed and old age entered upon when the hill-topb and hill-sides as 
well as the valley floors aie giaded ” The grade of both stream and 
valley will become flatter as denudation lowers the general level and so 
alters the conditions The grade of a valley side must depend on the 
climatic conditions, the nature of the rock, and the elevation of the valley 
side Once graded, a flattening of the grade can only take place by a 
redaction of the elevation If the elevation persists then the grade must 
also persist suitable to that elevation, so that the grade will not become 
flatter, for instance, on the sides of a tableland until the level of the 
tableland is lowered 

We must fully realise that, except for the trivial effect of river 
meanders, denudation is entirely vertical A waterfall is only cutting 
down the bed of the stream , it is not cutting it back in any way, or 
altering the drainage area, it is merely lowering an already existing 

valley. 



10 ' raocBt p nraB or rm sotal bocbbxt or quBSNBuuro. 

Davis’s diagrams give the impreaBMn of a young stream cutting 
bfck and gaining more ground as it entrenches itself, whereas the 
position and drainage area must have been determined for it ab fattK, 
The water collected in the original depressions would carve down and 
develop the valley. Since it u the water that is doing the carvings the. 
valley must be formed where the water happens to ran, and the entrench- 
ment of the valley can only follow up the already existing stream, for 
elsewhere there u no water It cannot pick out soft structures since the 
lowering of the surface, no matter how soft, cannot get below the streams 
into which it drains As a stream only cuts down its bed, after the 
manner of a saw in its groove, it has got to out whatever rocks it meets 
with in its groove 

The cutting is done by luin-watci pai ticularly when collected into 
streams and (it must be repeated) is entirely vertical The original 
water parting, where there is no stream, must therefore be quite 
unaffected except for the actual tain falling directly on it, until the 
valley is opened out and the stream and valley sides graded right back 
to the divide Before that no migiation from denudation is possible, aa 
the water on each side of the parting would merely flow each way 
removing its owu debris 

The actual head of a stream is only the end of its valley, the terminal 
valley side, and it must be graded by the same controls as determine the 
rest of the valley sides Tf, foi simplicity, we suppose a stream heading 
in a plateau scaip, the terminal side having a giade of 1 in 10, eaeli 
100 feet vertically removed fiom the valley side would only shift the 
divide 1,000 feet, and a removal of 500 feet would be necessary for a 
migration of one mile One m ten is not a steep valley side, and the 
steeper the giade the less the shift With a grade of 1 in 5, 1,000 feet 
would have to be removed for a migration of one mile Thus, while on 
a steeper giade denudation is doubtless more rapid, a much greater 
vertical depth of material has to be removed to achieve the samt^ result, 
neutralising the advantage to some extent When further we remember 
that the steeper the grade the moie perfect the drainage, and therefore 
the less chemical disintegration of the rock, the advantage of a steep 
slope over a less steep one may be much less than would appear at flist 
sight 

Now it is only when the streams and valley sides are graded that 
there can possibly be any headward encroachment whatsoever, for it ts 
only then that the denuding of the valley sides can start to out back 
the divide This is the stage, according to Davis, when maturity has 
been reached and old age is beginning In the theory aa propounded 
by him, the rcairangement of drainage and formation of “subsequent” 
in the earlier stages, but it follows from the above 
&nsidmuions that the encroaching stream must have at least attained 
maturity. *It follows alao that the lateial shift resulting from denudation 
of the Sfclley sides — the migration of the divide— can only be very alight 
except in regions of great elevation, and then only if the stream wore 
tatting back into the edge of a plateau Even so, an enormous vertical 
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depth of material would have to be removed from the valley rides to 
achieve nr migration of physiographical significance Whore 
moderately steep elopes occur on -both sides of the divide, the shifting 
of the divide mnat be quite negligible, for both sides are acting, until 
such time ss the divide is lowered to become a plateau scarp, or in other 
words until the basin of the weaker stream has become a fully developed 
peneplain 

That these exceptional circumstances may sometimes occur there tt 
no doubt, but they must be very rare It must be rare indeed for the 
migration to be sufficient to tap a stream of any considerable magnitude 
One might as easily imagine a divide being lowered Bufficiently for an 
exceptionally high flood to go over it and thus start a new direction of 
flow, but this would bo nver dumping rather than captnre The , 
conditions to make it possible would also be very lare 

The physiographical conception of a reversal of drainage in the 
lower part of a stream resulting from its capture higher up is extremely 
improbable, since the part immediately below the captnie would become 
a new divide, and the recession of it would be that of a valley side, not 
of a stream, unless the floods in the lower pArt were sufficiently high to 
flow back over the new-formed divide When this improbability is added 
to the improbability of river-capture at all, the theoretical development 
of a reversed or “obsequent” stream is just about unpomible 

Those of us who have seen Mount Edwards gorge where a compara- 
tively small Btream has cut down through the trachyte mountain which 
a small deviation would have avoided, and the similar behaviour of the 
Stanley at Mount Brisbane where also a small deviation would have 
avoided the obstiuction, cannot fail to be imptessed with the manner in 
which these streams have had to stay “put,” and have not selected the 
softer rocks in the vicinity Now it would seem that we must also regard 
the divides as more or less fixed, except in somewhat unusual circum- 
stances, while even in those circumstances the migration must seldom be 
of importance If this conclusion is correct and we accept the general” 
fixity of divides, then all that part of phvsiogrsphieal theory which 
depends on their migration must be discarded 

In concluding, the writer desires to state that since the paper is 
concerned rather with general physiographical theory than with local 
problems, and has considered the local features from an entirely different 
viewpoint from previous writers, little leferenec to or criticism ot 
previous work has been made There are points of agreement and 
disagreement, but these have purposely not been mentioned, so as not to 
olond the main issue, which is threefold — 

1 That in studying physiographical developments the divides 
must be considered equally with the stream courses. 

3 That in the D’Aguilar-Blaekall divide nature has per* 
formed for ns an almost ideal experiment, with: ptoMr^, 
ooq^rols, on the ability of denudation to cause a migration 
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the di\ ide In the expei iment thia action haa been negligible^ 
It is only one clear experiment, but a consideration of other 
divides confirms the finding that headward encroachment by 
streams is a much less important principle than the accepted 
theory would indicate 

3 That the general theory must in consequence be seriously 
modified in so far as it depends on the migration of divides 

The ^ntei furthei desues to express his thanks to Dr W H Bryan 
for suggestions and modifications m the composition of the paper 
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Chaetognatha from the Society Islands 

By B B Grfy, PLS 
(Twelve Text-figures ) 

( Commun'cated by Mr F A Perkins, B Sc Agr , to the Royal Society 
of Queensland, 26th May, 1930 ) 

Thf Chietognatha discussed m this paper were att taken in a surface 
net in Papetoai Bay, Moorea Island 

The collection was made in sixteen hauls, irregulaily spaced over 
the period of twelve months, all made with the same net and steaming 
over about the same course 

Ten species arc represented, including one apparently new to science, 
which are embraced by two genera, Sagttta and Pterosagitta 
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Of the above species 8 enfiata Qrasai alone varied from the type 
description Normally the lateral fins are separated from one another 
by from 9% to 15% of the total body length All the Moorea specimens 
"were examined while alive, and it was found that the anterior and 
posterior fins were nearly always confluent, also the anterior fin occasion- 
ally had a deai outer zone as well as a dear inner zone and anterior 
portion, whi^m one case the anterior fin was entirely rayless The 
individuals were all very small for this species, but as all the other 
characters agree with the published descriptions the establishing of a 
nevspecies did not seem justified, and it is likely that this newly noticed 
Mfifcter of the fins has not been observed before owing to damage to 
Pnle very fnul structures. 
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Sagitta Oceania ap. nor. 

A transparent, robust form, which keeps its shape well 

Length — 1 - 4 8 3 nun 

Dread th — 6%-7% total length 

Tail — 29%-88% total length 

Anterior teeth — 5-8 

Posterior teeth— 15-20 

Jaws — 6-7 The tips of some are slightly hooked 

Anterior fin — 14%-22% total length It is raypd obliquely 
throughout and reaches the ventral ganglion 

Posterior fin — 25%-29% total length , rayed obliquely throughout, 
almost reaches the seminal vesicle, less than 50% in front of the tad 
septum The fins are separated fioin one another by from 3%-8% of 
the total length of the animal 

The ovary reaches the region of the ventral ganglion when mature 
and contains a single row of large and small ova 

The seminal receptacle is small and round 

The seminal vesicle is small but conspicuous , almost reached by the 
postenor fin, and widely separted from the tail fin 

Intestinal diverticula* are present 

Two rows of sensory papillie bearing seto are present, extending, 
from the neck region to the tail In young specimens the tips of the 
seto comprising each tuft are joined together and the whole spirally 
twisted to the shape of a candle flame (Fig 2) In later life the tip of 
the composite tuft gets broken and the released seto straightened them- 
selves out 

8 oceama is immediately distinguishable from all other species with 
sensory papillie and seto by the absence of the collarette 

The new species was taken in five hauls in Papetoai Bay, Moorea 

Fertilisation or the Ceuetognatha 

In a paper on the speimatogencsis of Chmtognatha, Lee (1888i 
described fertilisation u which the spermatozoidea penetrated the Beptum 
between the body and tail cavities and so reached the ovanes direct, and 
Stevens (1908) observed a close fertilisation of 8 bipunctata In Fig 5, 
which is a Camera luetda drawing of the region about the tail septum 
of 8 oeeanta, two bundles of spermatoxoides can be seen in the inner 
pprtion of the seminal receptacle which seems to support their observa- 
tions Unfortunately these were not seen until after the animal wa» 
dead, and so it was not possible to make further observations of the roots 
taken, but the presence of the bundles of spermatoeoidea in the Seminal 
receptacle of 8 oceama, at any rate, may he due to some aaodentti ' 
fracture of th^e septum, such as might easily be caused by the p rj s eO a 
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of some vigorous parasite, such as a nematode or trematode, as the 
presence of seminal vesicles in all species, and of large and conspicuous 
ones in many, would seem to point to a more ordinary functioning of the 
male parts in the majority of cases 

The suggestion of a normal ejection of the male product is borne 
out by observations made on living specimens of S enflata taken during 
the month of October During this month the male products were ripe 
The rounded sperm moruhe gradually became elongated (Fig 8) and 
formed spindle-shaped bundles, some of which woio ejected whole 
through the seminal vesicle with the speimatozoides of which they were 
composed vibrating rapidly, while others broke up in the tail itself 
(Fig 7) The bundles that were ejected into the water broke up during, 
oi immediately after, ejection and the individual spermatozoides wriggled 
rapidly about 

The ova were apparently ripe at the same period, but no movement 
was observed in the ovaiy 

Parasites 

During October seveial individuals of four species collected were 
found to be parasitised by trematodes, nematodes, or cysticerci — 


Piruitr RpgjkDO Infr«t*d 


TTomatode Tail ccplome 

Trematode Ovary 

Comallanu* tneptnosua Intestine 
CysticercuB Body coalome 

Trematode Body muaolos 

Trematode Tail coelom© 


The Distoma found in 8 enflata is apparently identical with that 
flguied by Scott (1896) 

The tiematodes seem to be able to foice theu way out through the 
body wall of the Sagittce without much difficulty, and to move about in 
the muscles as they like The nematodes are also extremely vigorous, and 
the presence of either one oi the other in the tail coelome probably 
renders the male products useless, as the spei m motuhe are broken up 
bv the constant movements of the paiasite As suggested above, the 
former presence of a parasite that forced its way from the body cavity 
to the tail cavity might account for the presence of the sperm bundles 
in the region of the ovary as shown in Fig f>, especially as the sperm 
morulte are generally in active motion, passing in a continuous stream 
up the outer wall of the tail coelome, and down again along the septum 
separating the two poitions of the tail cavity Fig 5 is of an individual 
Captured during October when several specimens were found to contain 
parasites 

A Meal taken by S enflata 

At 4 o'clock a small individual of 8 enflata was seen to attack an 
8 frxdnct of about half its sue The victim was seized by the hind, 

BB — * 


6 etflaia 1 
8 enflata 2 
8 fndnex 1 
8 fndnex 2 
8 oceama 
SagtUa sp 
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quivered slightly, but made no attempt to eaeape It was swallowed 
straight down the intestine, and at 4 8 the head had reached the region 
of the anus. A rotary motion now commenced in the intestine of the 
eater, and at the same time the body of the eaten was moved up and 
down in the intestine, and this crushing motion gi actually broke up the 
muscles until by 4 20 only the jaws, akin, and gut were intact, and the 
rest of the body was quite fluid All nourishment had apparently been 
extracted by 440, when the remains were ejected through the anus, as a 
small shapeless mass, with only the jaws to dhow what it had once been 

BIBLIOGRAPHY 

1888 Lb, A B — La sperm atogcncce che* lea Chetognath* La Cellule 4 

1896 Scott, T — Additions to the Fauna of the Firth of Forth Ann Bep Fish 
Board Scot 14 

1003 Stevxns, N M — On the Orogenesis and Spermatogenesis of 8 bxpunctata 
Zoo 1 Jahrb Abt Morph, 18 

1011 Miohaxl, Ellis L — Classification and Vertical Distribution of the Cheat og 
natha of the San Diego Kegion University of California publications in 
Zoology, vol vi n , JJp 3 

1011 Rrrrxx Zahony, Rudolph von — Revision der Chatognathon Deutsche Sad 
polar Expedition, xiii Band Zoologie V Bud, Heft 1 

1018 Ora, Paul van — Exam i nation of the Chmtognatba in the Java Seas Contribu 
turns a la Fanno dcs Indes Nccrlandaises 

1910 Miohaxl, Ellis L —Report on the Chntognatha collected by the United State* 
Fisheries steamer * ' Albatross * ’ during the Philippine Expedition, 1007 
1010 Smithsonian Institution Bull 100, vol i, part 1 

1022 Gbjjy, B B — Notes on Species of Sagitta collected during a voyage from 
England to Australia Proceedings of tho Boyai Society of Queensland, 
vol xrav , p 171 

EXPLANATION OF FIGURES* 

(AH from Camera lucxda drawings ) 

Fig 1 — 8a jrttta Oceania sp nov 

Fig 2 — 8 Oceania Sensory papilla and setro bundle from immature specimen 

Fig 3 — 8 Oceania Posterior teeth 

Fig 4 — 8 Oceania Anterior teeth 

Fig 5 — 8 oecanta . Region of tail septum, ventral view 

Fig 0 — 8 Oceania Head and neck, showing intestinal diverticula* 

Fig 7 — 8 enflata. Showing election of spcrmatoxoides 
Fig B — 8 enflata Showing changing sperm morale 
Fig 9 — 8, enflata Trematode in ovary 
Fig 10 — JS fndrici Trematode in tail ccalome 

Fig 11 — 8 Oceania Trematode escaping through body wall, drawn by reflected and 
transmitted light 

Fig, 12 — 8 frifrv*. Cyttzcercus in body eaalomo 

AN, anus, BW, body wall, F , fln , INT , intestine, INT DIV , Intestinal 
diverticulum , OV, ovary, PAP, papilla, B8, seminal receptacle, S M , sperm 
morale, BP,, spematosoides , T , tail f TJ3 , tail septum; V Q t ventral gaagHon; V B , 
YMtlbftlar ndgej VH , seminal vedde 
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Essential Oils from the Queensland Flora. 

put U.—AGONIS ABN0RMI8 
By T G H Jones, D So , and M White, M So 

(Tabled before the Royal Society of Queensland, 26th May, 1930 ) 

The genua A gome belongs to the largo family MyrtaoetB and consults 
of about sixteen species, ten of which occur in Western Australia and 
six in Queensland, ono of the Queensland species, namely Agome 
abnormte, stretching into northern New South Wales 

Agome abnormte is a tall shrub or small tree common along river banks 
in South-eastern Queensland from Stanthorpe to the Wide Bay distnot, in 
the latter distrust being fairly common along Trnana Creek It has a trunk 
with the rough bark persistent at the base but shed in ribbons or flake like 
pieoes about halfway up, leaving the upper bark quite smooth The leaves 
are narrowly lanceolate in shape, averaging ajxmt 1 to 12 inches in length , 
the flowers are white, the atamons 20 or more in number, the capsules 
small and opening m 3 valves The species was originally described as 
Leptoepermum abnorme by Mueller, but was later transferred to the genus 
Agome by White and Francis 1 

Our supplies of IeavcB for the present investigation were obtained 
from the banks of the Blunda Creek , 400 lb of leaves and terminal branches 
collected on 8th August, 1929, and distilled on 9th August, yielded 1,180 
oos of oil or 6%, while from 900 lb of leaves collected on 9th December, 
1929, 2,810 ccs of oil were obtained 

Little essential difference a as observed in the two samples of oil thus 
obtained 

Examination of the oil as far as it has proceeded shows that it oonsists 
of dextro a-pinene (30-40%), sesquiterpenes 60%, and the residue 8-10% 
sesquiterpene alcohol 

The sesquiterpene fraction possesses physical constants and gives 
colour reactions similar to those given by aromadendrene, the characteristic 
sesquiterpene of the Myrtacesa Although several investigators have 
examined this sesquiterpene — in particular that obtained from Eucalyptus 
nova angltea * — very little can be definitely stated regarding it Semmler* 
considered that it consisted essentially of a mixture of two distinot 
sesquiterpenes, bat Bnggs and Short express as the results of their investiga- 
tion the opinion that essentially only one such body is present 

The essential oil from Agome abnormte is remarkable in containing a 
relatively large amount of this sesquiterpene, probably more so than any 
other oil yet examined, and in view of the ready availability of this oil it 
has Appeared to us of interest to examine the sesquiterpene fraction in 
detail The main difficulty in connection with the chemistry of aroma- 
dendrene seems to be that it oannot be definitely asserted that what Is 
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nsoslly described u arom&dendrene m various essential oils is always the 
same substaaoe or mixture of substances, the similarity of physical oonstants 
and colour reactions being not sufficiently diagnostic for the purpose 

Although our examination of the sesquiterpene fraction of Agoni* 
abnonms has not proceeded sufficiently far to enable us to give precise 
information regarding its chemistry — the details of which are reserved for 
a future communication — it is possible to state that at least two sesquiter- 
penes and possibly three are present, their separation involving prolonged 

and tedious fractionations 


EXPERIMENTAL 

The essential oil, pale yellow m colour and of pleasant odour, possessed 
the following oonstants — 


^li o 


0040 

14005 


W 4 0 

D 

Ester number 7 4 

Acetyl value 10 

Acid number 1 7 


A combustion of the oil showed that it contained very little oxygen 
and consisted essentially of hydrocarbons only a trace was dissolved in 
8% sodium hydroxide solution 

2,400 oos of the oil were distilled under diminished pressure and the 
following fractions collected — 


Fimotlon 

DlrtUUtton Temp 

\olumo 

du g 

n"° 

“d 


1 

0-76°0 (29 mms ) 

525 oos 

8647 

1 4636 

+ 43 

2 

60-95°0 (6 mms ) 

1,350 oca 

9091 


+ 25 

3 

95-1 05°C (5 m ma ) 

263 oos 

9255 

1 4998 

- 1 

4 

105-110°C (5 msu ) 

165 oca 

9695 


- 10 

Tot Aii 


2,308 co* 


i 


Residue and low 02 cos 


Fraction 1 consisted almost exclusively of a-pmene On further 
fractionation and distillation over sodium this substance was isolated in a 
high degree of purity with the following oonstants — 
d„ , -863 




14654 


ML 


+ 47 6 


bp 


155*0 


Its identity was established by the usual oxidation to 
and the preparation of the somioarbazone II P 207*0 No /9-pinene eoold 
be detected 
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Fnctiona 2 and 8 wore further fractionated and 1 , 80000 * of se*qul- r 
terpen© obtained The constants determined were a* follow* * — 

9121 

+ 2 

1*4990 

78-8fl°C at 5 mm*. 

Theee are in fair agreement with those usually quoted for aroma- 
dendrene, and the usual colour reaction with bromine vapour was also 
shown As indicated in the first part of the paper, the sesquiterpene fraction 
jfl essentially a mixture of isomers, and, in view of the prolonged sene* of 
operations necessary to separate the constituents in a state of approximate 
purity, further details regarding the ohemistry must be deferred for a subse- 
quent publication 

Fraction 4 was found on further fractionation to consist of sesqui- 
terpene alcohols in admixture with sesquiterpenes and probably also a 
mixture of closely similar isomers difficult to separate 

We have also commenced investigations of the other Agcn\B species 
of Southern Queensland 

Our thanks are due to Mr C T White for his usual botanical assistance, 
and to the Commonwealth Science and Industry Research Fund, which 
has defrayed the initial cost of the oil 


du*s 

[a] D 

■? 

bp 
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The Genus Oxyscelio Kieffer, its Synonymy 
and Species, with a description of one new 
Genus (Hymenoptera: Proctotrypoidea). 

By Alan P Dodd 

( Tabled before the Royal Society of Queensland, 30th June, 1930 ) 

In the Australian Sceliomd. fauna theie is a homogeneous group of 
many species, whose genenc position has given me considerable cause 
for thought , several of the species have been described in Sceltomorpha 
Ash me ad, two m Dicroteleui, and various nthen, in m> collection remain 
unnamed 

SceUomotpha was baaed on a male of 8 longxcomts Ashmead from 
Brazil, a second species, S bisulca Ashmead, from the United States, 
was doubtfully included (Bull U S National Museum, vol 45, 1893, 
p 239) In 1909 and 1910 Kieffer added six new species from Brazil 
and Peru Previously that author had described 8 flavtpes from 
Australia as a doubtful member of the genus, but later (1916) 
transferred it to his genus Psilanteris Being m doubt as to the 
Australian '•peciea being congeneric with 8 longicornis, I submitted 
examples of 8 ruyulosa Dodd to Mr A B Qahan of the U S National 
Museum, who kindly compared them with the type of longicomts and 
supplied me with the following notes — “In my judgment 8 rugulosa 
and 8 longtcomis are not congeneric In longicornu the pronotum is 
quite different, being partly dorsal and caiinately margined in front, 
the marginal vem is thickened to form a small rounded stigma , the first 
segment of the abdomen lacks entirely the deep fossu* at base and is 
without an enclosed area, and the entire body, including the eyes, is 
covered with conspicuous long hairs ” A sketch by Mr Qahan of the 
thorax and wing venation represents an insect which is clearly not 
congeneric with the Australian species 

Subsequently the late Professor C P Baker, of the Philippine 
College of Agriculture, loaned me the ootypes of several Philippine 
Seelionids, including Camptoteleui cannata Kieffer and Xenotelma 
flavipennis Kieffer, genotypes respectively Examination of the former 
insect at once proved its genenc identity with the Australian species of 
Bfelumorpho and Dicroteleui, while X flavipennis possessed no 
characters which, in my opinion, excluded it from Camptoteleui 

Having established the fact that Camptoteleui Kieffer and the 
Australian species of Sceltomorpha and Dicroteleui were ideatlNkl 
generieally, that many species of the genua occurred in the Philippines 

I * i* 
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and in Australia, and that a congeneric species, Sceltomorpka 
ceylonensis Dodd, had been described from Ceylon, I made a earefnl 
companson of the descriptions of other Oriental genera and species 
erected by Kieffer This investigation has resulted in my offering the 
following synonymy of several genera, or of certain authors’ 
interpretation of genera, in which Dicroteleta Kieffer, Camptoteleta 
Kieffcr, and Xenoitlexa Kieffer aie regarded as being identical with 
Oxytcelio Kieffer — 

OXY8CEL1Q Kilpfer 

Zeitachr Hym Dipt , vol 7, 1907, p 310 , genotype 0 foveatus Kieffer 
from Java 

Dtcroteleta Kieffer, Notes Leyden Museum, vol 30, 1908, p 92, 
genotype D rugosa Kieffer from Java Dodd, Proc Royal Soc 
Qlri , vol 26, 1914, p 105 

Camptoteleta Kieffer, Insecta, vol 3, 1913, p 387 , genotype C cartvata 
Kieffer fiom the Philippines 

Xenoteleia Kieffei, Insecta, vol 3, 1913, p 390 , genotype X flavtpenntt 
from the Philippines 

Hcdtomorpha (not Ash mead) Kieffer, Beilin Ent Zcit, vol 51, 1907, 
p 296, Dodd, Tians Royal Soc Sontli Aust , vol 37, 1913, p 139, 
Archiv tur Natnrg Berlin, vol 79, 1913, p 165, Proc Royal Soc 
Qld , vol 26, 1914, p 103, Trans Ent Soc London, 1919, p 349, 
Pioc Rnval Soc Qld, vol 38, 1927 p 128 

Hoploteleta (not Ashmcad) Dodd (pait ), Trans Royal Soc South 
Aust , vol .17, 191J, p 176 

Pnlantin s Kicffor (part ), Biotcna, vol 14, 1916, p 177 
Scelto (not Latrpille) Girault, private publication, Brisbane, 1926 


DISCUSSION OP THE GENERIC CHARACTERS 

Examination of many Australian spitics haa thrown considerable 
light on the variability of certain characters that might be regarded of 
value for gcnenc distinctions, and has made possible an understanding 
of tiie limits of the genu« As pievioasly stated, the identity of 
Camptoteleta, Xenotelew, and the Austiahan species described in 
Seeliomorpha and Jhcroteleta has been established from a study of type 
or cotype material On the other hand, the genotypes of Oxysceho and 
Dm roteleta hat e nqjj been seen by me, and, as the proposed sinking ot the 
several gcneia may; be open to question, an attempt is made to justify 
the suggested changes 

A comparison of Kieffer ’« descriptions of Oxysceho foveatus, 
B^eroieleta rugota, and Camptoteleta cortnotu, genotypes respectively, 
reveal jaany striking resemblances but few differences that would 
warra^feseparation. In each case either it the geneiio diagnosis or in 



THB CnlNUS OXYSOEUO KOmt 


78 


the description of the species, Kiefter stresses the fact that the sab* 
marginal vein is far removed from the costa, the marginal vein is 
punctate or square, and the postmaiginal vein ib absent This 
combination of venational characters, particularly that of the 
remoteness of the submarginal vein from the costa, is, in my opinion, an 
outstanding feature of the segregate The stigmal vein may branch off 
a little before the subtnarginal vein joins the costa, as in Camptoteleta 
b if areata K and Dtcroteleia rugosa K , 01 from the punctiform or square 
marginal vein 

It will be observed that m the above three genotypes Kieffer 
mentions the presence of a median ranna on the mesoseutum, a 
character on which he pi flees eonsidei able generic value Among an 
extensive collection of Australian Scehomd® I have met this character 
in two genera, viz , Hojtloteleia Ash and the segregate under discussion, 
but it may 01 may not be present in species closely related and clearly 
congeneric For example, See! to mot pha rugulota Dodd can be dis- 
tinguished with diflhulty trom a spe< icn which appears to he S flavtpes 
Kieffer except that the mtdian canna occurs in the foimei hut not in 
the latter Again, Kieffer himself states that the canna is not present 
in Camptoteleta ipmosueps in contradistinction to the various other 
species that he described in that genus So much importance did that 
workei place on the cliaiacter that he transferred the species originally 
designated Hoplotelna cannot a Kieffer (1913) to Camptoteleta as 
V perplexa Kieffer (192b), the specific name being preoccupied by 
C carmata Kieffer (1913) , I have examined a cotype of this species 
which possesses a long postmargmal vein and is truly a species of 
Hoplotelna, its eoriect name being IT terena Dodd (1919), the name 
cannata being preoccupied by Hoplotelna ninnata Cameron — 
Apegusoneura tannata Cam (1912) Heic it may be remaiked that 
the Australian IIoploteTeta elevata Dodd bears the median canna on the 
mesoseutum 

Another character of the segregate is to be iound in the metanotum 
which bears a prominent plate, usually transveise but subject to some 
modification Of Onjsceho foveatus, Kieffer states, “metanotum longi- 
tudinally striate, nearly square, narrower and one-third shorter than the 
scutellum, covering but not projecting beyond the median segment ” 
This is not the usual form of the metanotum m the AuBtialian species 
but occurs in Dtcroteleia aohtana Dodd Kicffei describes this sclente 
in Camptoteleta cannata as “with two small pointed teeth nearly 
contiguous at the base”, my notes on a cotype of cannata read 
“metanotal plate hollowed out, the posterior margin depressed, the 
lateral margins prominent, the posterior-lateral angles raised and 
prominent ” The excavated type of the plate with the raised lateial 
margins and prominent, although usually rounded, posterior-lateral 
angles is dominant in the Australian forms In his 1926 description of 
Dtcroteleia rugota, Kieffer does not mention the metanotum, bat in the 
generic diagnosis states “metanotum unarmed, forming a narrow cross- 
stripe ” 0| Xenoteleta ftavtp enntt, Kieffer merely mentions that' tile 
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met&notum is transversely fovea te, whereas my notes made from a ootype 
stats that the metanotal plate n transverse, its posterior-lateral angles 
rounded. 

The propodeal character arc rather different than in most 
Scehonid genera The propodeum is short medially, long laterally, and 
there are long true lateial carirm some distance trom the median line. 
The posterior margin is broadly and lather deeply concave almost to 
the base of the scleritc, but the concavity ends at the junction of the 
lateral caruue where the margin u, lather strongly angled and blunt 
projections extend slightly into the depressions on either side of the 
raised area at the base of the abdomen 

The abdomen varies considerably in length In ita stoutest form it 
is no longer than the head and thorax united and hardly twice as long as 
its greatest width, as in Srehoniorpha mgulosa Dodd At the other 
extreme it is much longei than the head and thorax united and three to 
four times as long as its gieatcst width, as in Oxysielio foveatui K, 
Dtcrotelaa tugoia K, D tohlaria Dodd, and Xenotelcia flavtpenntt 
Kieffer The base is broad and not much narrower than the greatest 
width of the abdomen , segments 2 and 3 are almost subequal in length, 
each somewhat longer than 1 and 4 On the basal segment theie is a 
broad raised median area hounded laterally by a carina or strong stria , 
on either side of this area the surface is depressed and may form a deep 
fobsa against the anterior margin, the raised area is usually flat, but 
may form a hump or blunt piomincuce as in Dicroieleia sohtana and 
Xenoteleta flavipmms (Kieffer cironeouslv states that there is no basal 
prominence in this species) , this form of the basal segment is found m 
Pnlantetu atnclava Kieffer and the new genus herein described as 
Bracalba 

THE SPECIES OF OX Y SC ELIO 

It would seem necessaiy to give a list of the species that appear 
to belong in Oxyscelto in accordance with the views expressed in thu 
paper, the species appear in alphabetical ordei 

1 0 acufivenfm Kieffei Philippine Islands 

TnchoteUta acutwentru Kieffei, Brotena, vol 14, 1916, p 176 
Dicroteleta acutwentru Kieffer, Das Tierrcich, 192b, 
p 388 

2 0 atneoxa Dodd New South Wales 

Scehomorpha atneoxa Dodd, Proc Royal Soc Qld , vol 26, 1914, 
p 104 

3 0 btfurcatus Kieffer Philippine Islands 

Capyftotrle\d%xfurcata Kieffer, Brotena, vol 14, 1916, p 172, 

4, 0 Hretnnerwa Kieffer Philippine Islands 

Camptote lota brevxnervu Kieffer, Brotena, vol 14, 1916, p, 176 

5*0 oannatut Kieffer Philippine Islands 

Obmptoteleta cannata Kieffer, Ineeeta, vol 3, 1913, p. 887. 
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€ 0 ceylonentu Dodd Ceylon. 

Sceltomorpha ceylonentu Dodd, Trans Ent Soc London, 1919, 
p 349 

7 0, concolonpes Dodd New South Walea 

Sceltomorpha concolonpes Dodd, Pioc Royal Soe Qld , vol 26, 
1914, p 104 

8 O. consobnnus Kieffer Philippine Islands 

Camptoteleia consobnna Kieffer, Brotena, \ol 14, 1916, p J73 

9 0 crassicorms Kieffer Philippine Islands 

Camptoteleia crasncornu, Kieffer, Broteria, vol 14, 1916, p 174 

10 O cupulans Kieffer Philippine Islands 

Camptoteleia cupulans Kieffer, Philippine Jour Sei , vol 9, 1914, 
p 298 

1 1 O dot salts Kieffer Philippine Islands 

Camptoteleia dorsalis Kieffer, Brotena, vol 14, 1916, p 173 

12 O excavatus Kieffer Philippine Islands 

Camptoteleia excavata Kieffer, Insects, vol 3, 1913, p 388 

13 O flavtpenms Kieffer Philippine Islands 

Xenoteleia flavipennts Kieffer, Insects, vol 3, 1913, p 390 

14 O fiattpes Kieffer Queensland 

Sceltomorpha fiavtpes Kieffet, Berlin Ent Zeit, vol 51, 1907, 
p 296 Pedant ens flavijKS Kieffer, Brotena, vol 14, 1916, 
p 177 

15 O foveattis Kieffer Java 

Zeit Hym Dipt , vol 7, 1907, p 310 

16 O frontalts Kieffer Philippine Islands 

Camptoteleia frontalis Kieffer, Brotena, vol 14, 1916, p 175 

17 O glabnscuteUum Dodd Queensland 

Dicrotelew glabnscuteUum Dodd, Pioc Royal Soc Qld, vol 26, 
1914, p 106 

18 O grandis Dodd Queensland 

Hoploteleia grandis Dodd, Trans Royal Soc. South Auat , vol 37, 
1913, p. 176 

19, O kydhmpenms Dodd Queenaland 

Sceltomorpha hyaltntpenms Dodd, Archiv Naturg Berlin, vol 79, 

1913, p 165 

20 O, kieffer* nom, nov Philippine Islands 

Camptoteleia flavtpennts Kieffer, Philippine Jour Sd , voL* 9, 

1914. n 297. _ 
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21. 0 magmclavv* Dodd New South Wales 

Sceliomorpha magniclava Dodd, Proc Royal Soc Qld , vol 26, 
1914, p 103 

22 0 tnagnus Kieffer Philippine Islands 

Camptoteleia magna Kieffer, Philippine Jour Sei , vol 9, 1914, 
p 296 

I 

2J 0 margxnalit Kieffer Philippine Islands 

Camptoteleia marginalia Kieffer, Broteria, vol 14, 1916, p 172 

24 0 nurellua Dodd South-nest Australia 

Sceliomorpha mirella Dodd, Tians Ent Soc London, 1919, 
p 349 

25 0 montanus Dodd Queensland 

Scehomoipha montana Dodd, Aichiv Naturg Berlin, vol 79, 

1913, p 165 

26 O nigrtclaiui Dodd New South Wales 

Sieliomorpka nupiclaia Dodd, Proc Royal Soc Qld, vol 26, 

1914, p 104 

27 0 nigneoxa Dodd Queensland 

Sceliomorpha nigneoxa Dodd, Arcluv Natuig Berlin, vol 79, 
1913, p 165 

28 0 rvgosus Kieffei Java 

Dicrotelaa rugosa Kieffer, Notes Leyden Museum, vol 30, 1908, 
p 92 

29 O tugulosus Dodd Queensland 

Sceliomorpha rugulosa Dodd, Trans Royal Soe South Auat , 
vol 37, 1913, p 139 

80 O shakapeatei Girault Queensland 

Sielio shakespeai ei Gnault, Busbauc, private publication, 1926. 

31 O sohtanui Dodd Queensland 

Dtcroteleia xohtana Dodd, Pioc Royal Soc Qld , vol 26, 1914, 
p 105 

32 O tptnosictps Kieffer Philippine Islands 

Psilanteni sptnositeps Kieffer, Biotena, vol 14, 1916, p 178. 
Camptoteleia tpvnomeps Kieffer, Das Tierreicb, 1926, 
p 386 

It \yall be observed that the genus is confined to the Indo-Malayan 
and Australian regions Being well represented by species m the 
Philippine Islands and Australia, Oxgscelio is probably a dominant 
group throughout the Papuan and East Indian islands The following 
four American species, which possess a long postmarginal vein, are 
excluded and their generic position is uncertain 
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Oxyscelio connect eng Kieffer, Ann Soc Ent France, vol 78, 1910, 
p 813 

Oxyscelio tnsiUcatvs Kioffer, Chromoteleia tnsulcata Kicffer, Berlin 
Ent Ziet , vol 61, 1907, p 260 

Jhcroteleto foveatifroni Kieffer, Proganttni foreattfrong Kioffer, Ann 
Soo Sci Brussels, vol 32, 1908, p 136 

Dtcrotdeta cannata Ashmead , Macrotoleia cannata Ash , Jour Linn 
Soo London, vol 25, 1894, p 222, Dicrotelcia cannata (Ash) 
Kieffer, Das Tierreich, 1926, p 390 

THE GENERIC RELATIONS OF OXYSCELIO Kieffer 
Oxytcelto contains medium-sired to lather largo Scelionida of rather 
stout form and coarse sculpture Iu general appeal ance the species 
resemble those of Steho Latreille and Hoploteleia Ashmead The 
lelatioiuhip with Sielio is mainly supoi final, and the two genera may 
be distinguished by the following characters — 

Male antenna 10 jointed . propodeum without true lateral oaruue , 
segment 1 of abdomen without a rained mod inn area, segment 2 
transversely depressed at base , forewings with the basal portion 
distinctly paler and with a more or lean distinct atigmal spot Scelio 

Male anionnse 12 jointed , propodeum with true lateral caruue , segment 
1 of abdomen with a raised median area, segment 2 not depressed at 
baen , forewings uniformly stained, not distinctly palor at liaao, 
without a atigmal spot Oxytcelto 

The resemblance to Hojilotdeia is ptonounced, but there aie several 
distinguishing features, vls — 

Pastmaigmal vein long . lateral oaruia of propodeum short , posterior 

margin of propodeum uniformly gently ooncavo Hoploteleia 

Postmarginal vein absent , lateral canme of propodeum long , posterior 
margin of propodoum deeply concave medially, then with a blunt 
projection at the junction of the lateral caniun Oxyeoeho 

As more than one species of Otyneho, namely O flavtpes K and 
O spmottceps K , have been placed by Kieffer m Pstlantens Kicffer, a 
discussion of that genus seems appropmte Pnlanteru was erected in 
1916 with Awferw bicolor Kieffer (1908) ah the genotype Kieffer a 
description of btcolor, which states that the metanotum bears a spine or 
tooth, that the snb-marginal vein ih not remote from the costa, and that 
segment 3 of the abdomen is as long as 1 and 2 united, represents an 
insect which is clearly not congeneric with the species of Oxyscelw 
But Pgtlanterta otnclava Kieffer (1916) from the Philippines does not 
possess these characters, fiotn an examination of a female cotype of 
this species I have made the following notes — “Resembles a small 
species of Camptotelexa, but the head is much wider than the thorax; 
the sculpture of the head, scutum, and scutellum is coriaceous and 
without punctures , the metanotum is transverse, strongly foveatc 
medially but without a produced plate, the propodeum is short, th4 
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lateral canme wide out from the median line, the posterior margin 
uniformly gently concave , venation as in Camptoteleia, the sabmargmal 
vein remote from the costa, the marginal vein pnnetifonn, the post* 
maiginal not developed, abdomen as in Camptoteleu i, segment 2 a little 
longer than 1 or 3, 1 with a slightly differentiated broad, flat median 
area ” The wide head, sculpture of head and thorax, and Bhape of the 
posterior margin of the propodeum exclude this species from Oxyncelio^ 
and its generic position, as well as that of P atrtceps Kieffer (1913) 
which from the description appears closely related, is obscure 

Probably the new genus Bracalba , described herewith, exhibits 
closer affinities with OxysceUo than any known genus In both are 
found the raised median area on segment 1 of the abdomen, the deep 
median concavity and lateral piojections of the posterior margin of the 
propodeum, and the venational character of the aubraarginal vein being 
distant from the costa The distinguishing features may be summarised 
as follows — 

Porntmarginal vein absent , e>« bare , female antenna) with a stout 
obmpset olub, the sixth antennal joint much smaller than the 
seventh , metanotal pi* to usually excavated, its lateral margin* 
not strongly oblique 

Postmargmal vein long » eyes hairy , female antenna with the dub 
hardly differentiated, the sixth antennal joint not smaller than 
the seventh , metanotal plate very large, not excavated, it* 
lateral margins oblique 

BRACALBA New Qenus 
Chromoielcta (not Ashmead) Dodd, Tran, Ent Soc London, 1910, 
p 329 

Female Male — Medium-sized, btont-bodied, coarsely sculptured 
Seelionids with the habitus of Uaploieleia and Oxyaceho Head fiom 
dorsal aspect transverse, no widei than the thorax, the vertex moderately 
long and bioping to the posterior border which u not margined, from 
lateral aspect the vertex is somewhat convex, the frona strongly convex j 
lowei frons with a rathei narrow median depression which is not 
margined, checks narrow dorsally, rather broad ventrally, eyes wide 
apart, large, with noticeable due pubescence, ocelli large, wide apart, 
the lateral pair against the eyes Antenna 12- jointed , in the female 
with a loose 7-jomted club which is scarcely wider than and hardly 
differentiated from the f nmole, the first funide joint long, in the male 
the fiagSflar joint except the first sub-quadrate Thorax stout , pronotnm 
visible laterally, its anterior angles sub-truncate , scutum large, shortly 
precipitous against the anterior margin which is very broadly rounded; 
porspm&l furrows complete, foveate, scutellum large, strongly fovsate 
against its margins, the posterior margin rimmed and broadly semi- 
circular, metanotum armed with a broad, coarsely sculptured lamella, 
l^wo-thirds as long as the scutellnm, projecting over the propodeum atod 
extreme base of abdomen, its lateral margins oblique, ita posterior margin 


Oxyt who- 
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either gently convex or concave, propodeum short medially, long 
latcrnllv, the posterior margin medially deeply concave to Jts base, and 
on either side with a blunt tooth-like projection wbirn jute slightly 
into the basal depressions of the abdomen , lateral carnur* of propodeum 
complete Forewmgs long and broad, sabmarginal vein well-distant 
from the costa which it jouib in a punctiform or squaio marginal vein, 
the atig’nal vein very long and obbqne, the postmargmal long, gradually 
vanishing into the costa dutally but fully twice aa long as the stigmal 
'vein, basal, median, and a long radial vein indicated by brown bnes. 
Legs normal, slender Abdomen a little longer than the head and 
thorax united, broadly sessile at base, truncate or almost pointed at 
apex , segments 2 and 3 slightly longer than 1 or 4 segment 1 at base 
on "lther side deeply depressec so that medially theie is a broad, 
elevated flat or humped are,, winch in the female projects for w aid 
slightlv into the comavity of the propodeum (this raised nrcR is not 
bounded laterally by definite stria- or caruue as in most of the species 
of Oti/iceho) 

Type — Bracalba laminata described herewith 

A genus relftted to Hoploteleia and Oxysceho, the characters 
separating it from the latter having already been discussed, from 
Hoploteleia it differs in the form of the metanotum, propodeum, and 
base of the abdomen Three species are known, two of which are 
described herewith 

BRACALBA LAMINATA New Species 

Female — Length, 4 25 mm Black , legs, including the coxee, bright 
reddish yellow, antenna* black, the seape reddish yellow, tegulie dusky 

Head wholly strongly continently punctate including the frontal 
depression, and with a pubescence of long fine pale hairs Antennal 
seape moderately short and stout, twice as long as funicle 1, pedicel 
twice aa long os its greatest width , funicle 1 elongate, two-thirds longer 
than the pedicel, 2 scarcely one-half as long as 1, 3 somewhat shorter 
than 2, quadrate, next six joints as long as wide, scarcely widened, 
gradually tapering to apex, the apical joint one-half longer than wide 
Thorax one-fourth longer than its greatest width , pronotum and scutum 
strongly confluently or snb-confhiently punctate and with fine pale 
pubescence, acute Ilum with large punctures which are not confluent, 
metanotal lamina strongly reticulate- rugose, without carmte or strua, 
its posterior margin gently concave medially, projections on either sidd 
of median cavity of the propodeum in the form of stoat rounded teeth, 
the margin deeply concave between the projections and the posterior* 
lateral angles, the lateral caruue reaching the margin at the base ol 
these oanoavities Fore wings extending to posterior margin of fourth 
abdominal segment, kghtly stained with brown, venation fuscous. 
Abdomen one-fifth longer than the head and thorax united, a tytle more 
than twice as long aa its greatest width , segments 1 and 4 sUb-equal, 
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2 and 3 & little longer, 5 four-fifths as long as 4, 6 three-fifths as long as 
6, its dorsal surface excavated apically so that the apical dorsal margin 
is deeply concave, median area on segment 1 somewhat rounded and 
projecting forward a little, segment 1 oonfluently punctate and longi- 
tudinally stnate, the strue stronger and more regular medially, 2-G 
rather strongly continently punctate with an irregular longitudinal 
auangemcnt but without defined stn®, abdomen with a short, 
inconspicuous pubescence which is longer laterally and on the two apical 
segments 

Male — Jiength, 4 mm Differs from the female as follows — 
Coxie dusky black, frontal depression deeper, scutellum confiuently 
punctate, abdomen with seven visible segments, broadly truncate or 
faintly concave at apex, the apical segment short, broad, and transverse , 
median area of segment 1 not rounded and not projecting foiward 
Antennae black, the scape red at extreme base, scape tather short and 
stout, pedicel short, slightly longei than its greatest width, fumcle 

1 twice as long as the pedicel, fully twice aw long as its greatest width, 

2 a little longei than wide, 3-9 quadrate, apical joint one-half longei 
than the penultimate 

Tldbxtat — Queensland, flognngo, 40 miles west of Rockhampton, 
one female, one male, in March, A P Dodd 

Ilolotype and Allotypr in the Queensland Museum (II y 4177) 
BItACALBA NIGUEHCES8 Dodd 

ChromoU leta nigrestens Dodd, Trans Ent Hoc London, 1919, p 329 

Prom the original description it is evident that this species, erected 
on a male fr'm South-west Australia, is do&ely related to both laminata 
and c uncat a No comparison with the other species could be made as 
the holotype of nigrescent is in the British Museum 

BHACALBA CUNEATA New Spfcils 

Ft male — Length, 3 40 ram Black, legs bright reddish yellow, the 
coxie dark at base, the tarsi dusky , antenmc black, the first three or four 
joints bright i eddish yellow, tegul® dusky yellowish 

Head strongly confluentl> punctate and with pale pubescence, the 
frontal depression smooth medially Antennal scape over twice as long 
as fumcle 1 which is a little longer than the pedicel, the latter twice as 
long as its greatest width , fumcle 2 as wide as long, 3 a little wider 
than long, next six joints a little yet distinctly wider than long, the 
apical joint not much longer than its greatest width Thorax one-fifth 
longer then its greatest width, pronotum, scutum, and scutellum 
Strongly confiuently punctate and with fine pubescence, metanotal 
lamina strongly reticula te-punctate and with several obscure irregular 
longitudinal strue, of which the median one projects a little at the 
posterior margin, posterior projections of propodeum less tooth-like 



TH* 0XMV8 OXYSOKUO gUPrtn i frl 

\ 

than in laminata and broader at upex, the posterior margin not deeply 
concave between the projections and the posterior-lateral angles, the 
lateral canine reaching the margin at the apex of the projections 
Forewings extending to posterior maigin of fifth abdominal segment, 
lightly stained with brown, venation thiok, fusoous Abdomen one- 
fifth longer than the head and thorax united, somewhat more than 
twice as long as its greatest width , relative length of segments about as 
in laminata, segment 6 not excavated, its apical margin rounded and a 
little depressed, median area on segment 1 very broad, scarcely 
rounded, sculpture as in laminata except that the punctuation on 
segments 2-6 has a more pronounced tendency toward longitudinal 
arrangement and theie are numerous irregular Btrue 

Male — Unknown 

Hdbttat — South Queensland , Chinchilla, three females in February 
and March, A P Dodd 

Holotype in the Queensland Museum ( Hy 1478 ) , Paratypes in the 
author’s collection 

Closely related to the genotype but differing in antennal and 
propodeal characters 


M.-F 



Vol XLn , No 9 


Two Interesting Queensland Eucalypts. 

By W F Blakely (Botanic Gardena, Sydney) and C T White 
(Government Botanist, Brisbane) 

Plate I 

(Read befo>e the Royal Society of Queensland, 28th July , 1930 ) 

Eucalyptus Cortmi n sp 

Frutex vel arhoi parva 3-7 m alta, cortice Levi griseo Folia 
juvenilia vel pnmana oblonga vel august© lanceolate, opposite vel 
altema, brcviter prtiolata, auperne obscure viridia, inferne pallida, 
2 5-7 cm longa, 0 4-1 cm lata, veins laterahbus e costa media angulo 
50° -60° emergen tibua IndoieHecntife axil! ares vel pamculas corymbosas 
term males disposite, utnbellis 3 6 flons , pedunculu compressis vel 
Auguste alatiH Flores pedicellate gemnuc 1 cm longte, 0 5 era. diam , 
tube ealycis lcviter subcostato, limbo minute bidentato , operculo comco, 
(alycis tubo brevius Anthenp versa tiles, late ovate vel orbicularea 
longitudinali tor dehiscentes Capsular pedicellate, campanulate, 
venulos® et Biibeobtata^ 7 8 mm dram , disco parvo, lnconspicno, valvia 
4-6 truncate profunde mclusis 

A Mallec-hke Blirub or small tree 3-7 m high, with grey-silvery 
stems 5-8 cm m diameter Baik smooth, leaden grey m colour, 
decorticating in long nbbons Timber very pale, haid and tough 
Juvenile leaves (not seen m the earliest atage) linear oblong to narrow 
lanceolate, opposite and alternate, shortly petiolate, dark green above, 
pale beneath, the margins slightly irregular and sub-revolute, 2*5-7 cm 
long, 0 4-1 cm broad Matuie leaves alternate or occasionally opposite, 
shortly petiolate, lanceolate, dark green and shining above, pale beneath, 
6-13 cm long, 1-2 7 cm bioad Venation rather obscure, the lateral veins 
making an angle of 50°-b0° to the nudnb, the veralets reticulate, intra- 
margraal vein remote from the edge Inflorescence in the upper axils 
foiming fairly large teiminal corymbose panicles which become rafrater- 
imnal by the time the fruit develops Umbelb 3-6 flowered, peduncles 
compressed or nairowly winged, 10-16 mm long Buds conical davate, 
pedicellate, pale gieen, 1 cm long, 5 miu in diam at the broadest part 
Calvv-tubo slightly 4-ribbcd or sukdipteroua at the base, two of the 
ribs more prominent than the others and terminating in rudimentary 
teeth on the edge of the calvx nm Operculum conical, rather thin, pale 
green shaded pink, shortei than the calyx-tube Anthers versatile, 
broadly ovate to oibicular, with distinct cells opening longitudinally, 
gland rather small, attached to the upper half of the connective Fruit 
pedicellate, campanulate, venulose and faintly costate, one or two of the 
ribs sometimes expanded into narrow wings, 7-8 mm diam Due small 
dm obscure, slightly oblique, valves 4-6, truncate, deeply enclosed 
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A# wtlgp'u* Curt mi (Blakely and White) 

1 Juvenile or coppice | nat els >lg 4 Lal> z tube and ri«til x 1| 

X > lowering TnU. A nat slv Pig 7 Fruiting lnflareftn nu * nat alae 

9 Flower bud, x 11 Fig 9 Capsule, nat sin 

4 Flower x U Fig 9 Heeds enlarged 

6. Anther x SLEL 






TWO INTERESTING QUEENSLAND E0CALYFT8, 

Description of Seeds — The seeds are somewhat similar to those of 
Tnstama conferia B Bi , and quite distinct from any other species of 
Eucalyptus, hence a new subsenes, Leptospermce, is proposed 

Fertile seeds pale brown, glossy, minutely rugose on the sides only, 
the back smooth and glossy, flask-shaped to arcuate, usually 2-nbbed, 
the base obtuse or produced into a small, straight point, gradually 
narrowed upwards into the small truncate hilum, 1} mm long, i mm 
broad in the widest part Sterile seeds somewhat similar in shape and 
size to the fertile seeds, but straighter and of a darker colour 

Description of Seedlings — Cotyledons renitorm, 5 mm long, 2-J mm 
in diameter Hvpocotyl slender, teiete, pale pink, l-l 5 cm long 
First pair of leaves linear -lanceolate, shortly petiolate, pale green, 
1-1 6 cm long, 4-6 mm broad Second pairs of leaves lmear-lanceolate, 
petiolate, 1 6-Si cm long, 6-7 mm broad, daik green al>o\e, pale beneath 
Third to fifth pair ot leaves narrow-lanceolate, shortly petiolate, smooth, 
pale on the lowei am fact, 4-8 cm long, 0 7-1 cm broad Sixth to eighth 
pair narrow-lanceolate, 7-12 cm long, 1-1 1 cm broad, the same colour 
as the earlier leaves Intermediate leaves alternate, petiolate, lanceolate 
to obliquely lanceolate, 6-8 \ 1 5-2 cm Venation fine and somewhat 
obscure 

Range — Sandstone hills neai Plunkett, alwut 33 miles 8W of 
Husbane C T White, 26/8/1923 (sine No ) Bushes 6-8 ft high, 
bark peeling off in long stnps, 24/2/29 No 5592, very common on 
sandstone ndges, small trees up to 7 m , but mostly smaller ot Mallee- 
like giowth, trunks with a smooth giey silvery bark, Nov 1929 
(flowering specimens), D Curtis (the type) 

The species is named in honour of Mi Di nsil Cuitis, who first 
diew the attention of one of us (CTW ) to the tice when collecting 
in that locality in 1923 Cntoitunately, only fruiting specimens weie 
gathered The locality was again visited in Febmaiy 1929, but again 
the trees were only seen m fiuit, although a good series of fiuiting 
specimens, wood, and coppice leaves were gathered Mi Curtis, however, 
gatheied good flowering speunicns in Novcmbei 1929, which enabled 
us to draw up a satisfactory description 

Affinities — The species closely resembles E Shncssn Maiden & 
Blakely, in shape, coloui, and general appearance ot the juvenile and 
adult leases, also in the shape of the buds, but the anthers place it in a 
different subsection, while the fruits are more venulose, and the wood is 
pale 

The leaves are reminiscent of those of Trtstania launna R Br p 
and the fruits and seeds resemble the corresponding characters of 
T conferia B Br to a marked degree ^ r f 

, * r 

Systematic Position — It is a very interesting species with the 
Mallee-like habit of E eudesmundes F v M and th£ 
toothed calyx of some of the members of the Eudesmiea, but 
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nog u regular, and the filament* are not tufted The rather large 
terminal inflorescence u not unlike the Corymbose, but the anthers are 
much shorter, the fruits not urceolate, and the timber is white 

It cannot be satisfactorily placed under any of Bentham’s subsenes 
(Series Norm alee ml the "Flora AustraUenaia”) and a new subsenea — 
Loptoeperaup — intermediate between the Corymbose and Endesmies, is 
here proposed to teeeive it The characters are as follows — 

Subset tea Lepiogperrrur — Flowers rathei large, inflorescences borne 
in the upper axils forming a terminal more or leas corymbose panicle 
(infratenninal m fruit) Calyx nbbed, two of the nbs produced into 
mmute teeth on the calyx rim Capsule campanulate, seeds narrow, 
minutely rugose on the sides, the back smooth 

Eucalyptus tenutpes n ap 

Arbor p&rva vel raediocns, oortice flbrato persutenti Folia 
juvenilia opposita vel alterna, lineana vel an gusto lanceolate, sees ilia vel 
breviter petiolata, folia mature vel secundaria oppoaita vel alterna 
’breviter petiolata, anguste lanoeolata, 6-15 era longa et 0 8-1 8 cm lata , 
venis latcralibus e costa media angulo 60°-70“ emergentibua, venia 
lateralibuB et venulis subobscuns Inflorescentue umbellas anllares 
disposits, umbelliB 6-10 flons, (ledunculis 1 2-1 7 cm longia, pedicelhs 
tenuibus subteretibus, 0 7-11 cm longia Flores ignoti Capsule* 
heminphencffi vel late turbinate 4-5 mm diam valvis 3-4 leviter mclusia 
vel discum subaequantibus 

A "Stnngybark or Mahogany” of medium sue, bark long-fibred, 
dark reddish brown, close and peiaistent to the small branches Juvenile 
leaves not seen in the earliest stage , those available are smooth, yellowish- 
green when dry, opposite and alternate, linear to narrow-lanceolate, 
sessile to shortly petiolatc, dark coloured and subeamculate above, pale 
beneath, with a yellowish prominent midrib, 5 15 cm long, 0 5-1 cm 
broad Mature (adult or secondary) leaves opposite and alternate, 
shortly petiolate, narrow-lanceolate, thin and pale, drying a dull 
yellowish green, 6-15 cm long, 0 8-18 cm broad Venation very fine 
and subobsoure, the lateral veins diverging at an angle of 6Q*-70* to 
the midrib , the mtramarginal vein very close to the edge Inflorescences 
in axillary umbels of 5-10 markedly pedicellate flowers Peduncles 
■lender, subangular, 1 2-1 7 cm long , pedicels very alender, subterete, 
0 7-1 1 cm loug. Flowers unknown Fruit pedicellate, hemispherical 
to goblet-shaped/ remarkably thin, 4-5 mm, diam Due depressed or 
much lower than the ealyeme nng, rather flat, or forming a thin carnoae 
ring over the delicate capsule and partly concealing the three or four 
very small valves Fertile seeds pale brown, D-shaped to obliquely 
pyramidal, glossy, faintly 2-ribbed 1$ x 1 mm Hilom small, terminal, 
irregular in shape Sterile seeds pale brown, as long aa the fertile seeds, 
hut* narrower and more irregular in shape 

Affintites , — Its affinities are firetly with B oem sn t ot des Sohauer, 
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particularly in the venation of the leaves, shape and sculpture of the 
fruit, and probably in the anthers, the bark is also like that of 
E acmemotdes Schauer, known in New South Wales as White Mahogany 
and in Queensland as Yellow Stnngybark It is, however, readily 
distinguished from E acmentotdes by its narrow sub-ngid juvenile 
leaves, its uniformly narrower adult leaves, and m the exceedingly lonff 
slender pedicels to the fruits E Curtmt Blakely & White resembles 
this species mainly in the narrow juvenile and adult leaves, and to 
some extent in the shape of the fruits, but E Cvrtim is a smooth-harked, 
small, Mallee-like shrub or tree, with a large terminal inflorescence, 
while E tenuipes is a medium-sued tree w ith a very fibrous persistent 
bark 

Synonym- — E acmenunde « Sehauei, var tenuipes, Maiden ft 
Blakely Cnt Rev Gen Euc vol mi (part lxx ), p 464, plate 285, 
figs 5, 6 

Range — Meteor Creek, South-Central Queensland , local name 
“Peppeipnint Stnngybark” 1h H I Jensen, July 1921 (typo) Dalby 
Foieat distnet, “Stnngybark of medium sire” Deputy Forester 
Singleton, No 34 Nudley rw Dalby Forest Overseer SoouUer * 
Chinchilla, small “Stnngybark” tree of stunted appeal ance, very loose 
outside bark, 25-30 ft high , the best stem I could find was 8 inches in 
diameter, older trees very hollow, I only know of one patch of these 
trees about here , inside wood of a brown colour R V Beasley, No 17„ 
3/7/1928 Chinchilla on poor stony ground, local name “Mahogany ” 
R V Beasley Additional specimens 16/1/30 (sine No ) 
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The Consideration of certain Factors as 
Potentialities in Mosquito Control in Australia. 

By R HvMr.TN-H 4 .RBib, DSc, City Entomologist, Brisbane* 

Plates I -II 

(Read before the Royal Society of Queensland, let September, 1930 ) 
INTRODUCTION 

There u» peihaps no phaw; of mosquito control less understood 
than that appertaining to the breeding places of mosquitoes in the open 
It is commonly supposed by the aye rage person that any and every 
water-holding swamp is an actual breeding place, and it is cxtiemely 
difficult to bring home the actual ttuth with regard to this difficult 
question because, whilst wo know that there are many that are not and 
never do breed mosquitoes, it is very difficult to give a correct inter- 
pretation of what is actually going on In order to explain the position 
with any degree oi accuracy, it has been sought to divide breeding 
places into places ot selection as opposed to places of compulsion The 
explanation as to why this should be so, however, cannot be nought by 
taking one factoi alone into consideration, and therein lies the difficulty 
of the problem 

POTENTIAL VERSUS ACTUAL BREEDING PLACES 

During fieldwork it may be possible to determine the causes of 
avoidance or selection with some degree of certainty in isolated 
instances, hut unfortunately these reasons cannot be generally applied 
The most obvioqj* thing with regard to the selection of breeding places 
seems to be the factor of the food supply Of recent years a good deal 
of attention has been given to the hydrogen ion concentration of the 
water, and, though these investigations have not so far yielded the 
results we had hoped, yet the consideration of this interesting side of 
the question has produced valuable scientific data (MacGregor 10 and 
others) Records indiscriminately taken and applied without any 

* From the Fntouologieul Section, Deportment of Health, Briabano City OonaaU. 
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careful co-ordination tend to become useless and in some cases are 
grossly misleading The hydrogen ion concentration of any given water 
is a useful indication of the types of waters selected by different types 
of mosquitoes and for this purpose alone is helpful Hydrogen ion 
concentration, howevei, is a far moie difficult thing to determine than 
appears at first sight, for the changes are sometimes so rapid and are 
influenced by so many factors that it is quite possible to take the 
readings of the same water at different places, at different levels, and 
under varying conditions of temperature and locality, and obtain 
different results each time, so that no useful purpose can be served by the 
reiteration of their values Hydrogen ion concentration leadings should 
bo taken, therefore, with the greatest possible care, and in view of the 
fact that temperature has such a profound influence upon ionic dissocia- 
tion, or whatever the cause may he, the temperature of the water at 
the very spot at which records ate taken should go hand in hand 
Most waters show a gradual rise in pH during the height of the sun’s 
activities, which drops again the moment the temperatnre begins to fall 
Some have regarded this change in pH as due to the presence of aquatic 
vegetation only, ptoducing by photosynthetic activity changes in the 
water irrespective of temperature This pH range can, however, be 
induced quite irrespective of vegetation , the change is just as 
pronounced and shows practically no diffeienoe from those waters which 
ure supposed to be constantly affected by the vegetation which abounds 
The way in which temperature influences the rise and fall of pH is 
shown by the accompanying graphs An interesting instance ot the 
supposed effects of aquatic vegetation upon the pU is that lecoided by 
Matheson & Hinman 11 when they interpret the pu sente of C 'hat a 
frugihx as giving rise to lothal effects and ptoducing the death ot 
mosquito larvae, the lethal action of the plant being said to be closely 
associated with a high pH which vanes dnectly with the degrees of 
photosynthetic activity In Queensland Nitella phaiUoteleg is said to 
act m a similar way, and yet, when the water is examined in which this 
Charophyte flourishes, the pH is shown to stand mainly in relationship 
to the temperatui e of the water, and even on the hottest day in sumroei 
this rarely exceeds 88® F or so during the peak peuod of the day when 
the highest pH is reached, with the decline ot tempeiature the pH also 
declines This plant is definitely stated to be lethal to mosquitoes, and 
yet throughout the greater part of November and December 1928 both 
Anopketet anmltpet and Culex annultrostru were found thriving in 
thick masses of it This does not suggest any lethal action in the field 
at all events 
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Graph I — Hydbogrn Ion Concentration op "Njtolla” Waters 

The relationship of temperature and pH in a small pool with NtteUa crUiaia 
and Nttefla phaulotrtcs, illustrated by two different readings taken within a fortnight 
of one another at the same spot, the first on 2nd November, and the second on 
15th November, 1928 (rapidly drying up) On both occasions Anopheles emmUpu 
and Cuba onnakrosMs were plentiful Chora b ruth amt was also present in small 
quantities Larval destructors exceptionally numerous 

It is an extraordinary thing that, however varied the readings may bo, there 
exists some definite relationship between temperature and pH, for notice how the 
pH drops with the dot reuse in temperature Furthermore, as evidence that this pH 
» not indued by photosyuthetic activity but is produced by the effects of tempera 
tare upon ionic dissociation, it is instructive to notice that test tubes provided with 
water placed in the pools from which the readings are taken will show similar 
differences throughout the day to those shown by the pools themselves 

Enoggera Creek (5 mile radius from Brisbane Post Office) 


Of greater impottance, by far, than this question of pH seems to 
be the presence of decomposition products in the water Here we tread 
on surer ground, at least bo it would appear, and pomibly by far the 
greater mortality amongst mosquito larva can be attributed to the toxic 
effects of these That this would prove of importance has been 
foreshadowed by others (Harvey 4 Tl , Pruthi 14U , MacGregor 1 *, 
Williamson 14 ) Some experiments conducted by the writer during the 
winter months, with a view to discovering the changes that would be 
likely to take place under laboratory conditions, have yielded result* 
of scientific and practical interest 
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Four large glass jam holding approximately 9 or 10 litres each, 
to which a 25 per cent peptone solution had been added as nitrogen 
supply were need 


Object or sucn Experiments 

Sample 1 — This experiment was conducted with the express 
intention of testing the effects of a well aerated peptonued solution 
upon mosquito larva It was thought that a superfluity of oxygen 
might possibly prolong life In order to rapply oxygen to the water 
regularly air was bubbled thiough it night and monung In other 
respects this jar was the same as No 3 Both were exposed to the 
atmosphere 

Sample 2 was used to tu>t the effect of a CO, blanket kept constantly 
upon the surface of the watei The air was kept excluded by means 
of a glass cover CO, was delivered from a Kipps apparatus night 
and morning 

Sample 3 — This jar was left exposed to the atmospheric conditions 
of the room during the whole period and acted m some measure as a 
control 

Sample 4 was kept eovei d to exclude dust Further 6 ee s wore 
added on five different occasions making a total of 60 ce a of peptone 
solution during the whole period under observation This was done 
to allow for the food factor The possibility of the food supply being 
used up during the process of the experiment was thereby exduded 

It is however recognised that with the appearance of toxic 
substances as by products of putrefaction the killing power of the 
solution becomes apparent It is unfortunate however that though 
we have every reason to believe in then presence wc know so little alout 
the nature of them 

Samples of the watei as pet the accompanying table were taken 
and subjected to analysis at intervals of about ten days attention being 
specially given to consideration of the nitrogen products and the changes 
induced therein 

Six egg rafts of ( ulex fattgane approximating anything from 
1 000 to 1 500 eggs were added to each on the 27th August (1928) f 
temperature of tap water u^ed being m each case 67° F 
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The interpretation of these remits is fraught with much difficulty, 
but it will be recognised at a glance, however, that the mortality of 
the ]arvee was such that very few adults matured The peptone 
solution was intended to meet the food demand, and, in order to make 
doubly sure that there was no possibility of the larvm dying from 
starvation, additional quantities of peptono were added to Sample 4 
from time to time It is interesting to note that, under such favourable 
conditions as at drat obtained, the larvm made rapid progress, and at 
the end of the first week or two, when most of the other jars were 
sadly depleted, Sample 4 contained by far the greater number of larvae 
in a thoroughly fiouiishing condition Evciything seemed to go well 
until suddenly the larvie commenced to disappear, and from that time 
on disaster after disaster overtook them 

Approximately 600 c c were abstracted from the jars each tune 
water was taken for analysis, so that, allowing for a certain amount of 
evaporation, the tendency would he for each breeding place to become 
more restucted, including also possibly a higher concentration of the 
water contents 

It is difficult to explain the tremendous mortality of the larvm in 
all the experimental iars except in terms of the nitrogen oycle, these 
facts seem to speak for themselves, forcing ns to the belief that in this 
instance this question is of greater moment than the food supply It 
certainly has proved itself to be so in the laboratory, m the field a 
greater number of factors are naturally brought into play, hut we have 
no reason to believe that in the main the mortality would be any lesa 
in the held, given similar conditions, than elsewhere 

Particularly astonishing are the results recorded from Sample 2 
It must occasion some surprise that the larvm continued to live on lor 
some time in spite of the CO, blanket which was never absent from 
the surface of the water It may be presupposed that very little of 
this would enter into solution, and it is a mystery from where the larvm 
procured then oxygen The only feasible explanation seems to be that 
larvm must be cupable of using up dissolved oxygen from the water 

The opinion may be further expressed that the water would probably 
contain sufficient oxygen to enable the original larvm to keep alive in 
spite of the presence of a narcotic poison, on the surface With regard 
to the larvm themselves there is a further factor to bo taken into 
consideration besides that of oxygen, namely, the conversion of free 
and albuminoid ammonia into nitrite In the proportions in which it 
occurs there can be little doubt that the nitrite would be toxic to 
mosquitoes, and the experiments tend to show that the toxicity of the 
decomposition produets was responsible for the final debacle Peptone 
M a putrefying substance, and, according to Prnthi, 1 * the moment the 
fir st jp ortant change causes the appearance of tome substances, the 
tune (his researches deal with fish) would only be a matter 
<4 hours * 
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For purposes of comparison, the following analysis of water taken 
from a manure pit should be studied The liquid -was a highly 
concentrated one and was full of all developmental stages of C fattgana, 
hence, for the purposes intended, no more typical breeding place of this 
-species could be imagined 

The total nitrogen is consideiable, the presence of albuminoid 
ammonia m such quantities is evidently responsible for the existence of 
such an ideal breeding place m which large numbers of bacteria would 
swarm The larvae of this species seem to prefer coarse foodstuffs 
which insure rapid development It is further extiaordinary how 
consistently Culex fattgant selects “hay infusion’' mixtures of this sort 
A further interesting instance of this is often seen in the field when 
waterholes, hitherto free from infestation, commence to breed Culex 
fattgana freely the moment rotting grass is thrown into the water 

In such a sample as this the amount of organic matter present is 
not only natural but of immense value as a food reserve, and the 
so-called “suspended developmental phase," with which one ib so 
familiar, seldom occurs The significance of chlorides and total 
alkalinity is very imperfectly understood at present, thongh the high 
content might be a factor in the retardation of development of certain 
xylvan mosquitoes No other mosquito with the possible exception of 
Lutna halt f ax i, which is also occasionally found in liquid manure, could 
exist in such concentration 

Porta per Million 


Free ammonia 

25 75 

Albuminoid ammonia 

255 

Nitrites 

0025 

Nitrate 

6 

Chloride 

2200 

Total alkalinity 

820 0 

Consumed oxygen at 212° in 30 mins 

3704 

PH 

75 

Hydrogen Ion Concentration and Temperature 


Our knowledge with regard to hydrogen ion concentration and its 
contributing factors is undergoing many changes 

For some time past the necessity for taking readings of various 
waters, waters of all kinds and description, some breeding mosquitoes, 
some not, some containing vegetation, and some not, has been apparent 
As has already been stated, the hydrogen ion concentration will vary 
throughout the day irrespective of the presence of aquatio life It u a 
significant fact that, from the moment a peak period u reached in the 
temperature of the day and the temperature commences to fall, the 
hydrogen ion concentration of the water falls with it It is of course not 
to be supposed that temperature alone is responsible, but frepn actual 
readings taken over and over again it would seem as if this wen the 
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main determining factor That there are contributory causes must be 
self-evident from the v&nationa that are liable to take place A study 
of the accompanying graphs should make this quite clear 



Oraph No 2— Hidrogiv Jo\ CoNciNtiuTtON or '‘Bic*'' Waters 

The hydrogen iou toncc utration of the Tice field n vanea In this instance the 
pi iximum is Toothed in water among the Tice itself Though the localities at which 
the tomperatun and pH were taken were only 4 jordn apsit, the presence of rotting 
aoudan gram near the check bonk asserted itself by influencing the pH as shown 
iboie, the pH remumng nevertheless all the time on the alkaline side of neutrality 

These readings were taken in embhole country at Ellimo, near Yonda (Farm 
No 1640, Patterson) The puddork wns *5 mres in extent and the nee ten weeks 
old 

AnophHc* annuiipe\ was present along portions of the cheek bank in small 
quantities, and Culex unnuhrosln # was just commencing to bleed in association 

The tendency of rotting fibre to alter the pH, as is suggested by tins record, 
opens up the question of the efficacy of inch to create conditions unfavourable to 
mosquito breeding 

18th December, 1028— Mirrool, MIA 

In taking readings, the greatest care has been taken that the 
thei moineter is placed in the same spot every time and that no disturbing 
influences are allowed to affect the water, for it is quite possible that 
discrepancies in some lecords may be attubutable to dibturbing elements 
which are apt to upset the equilibrium of the water during the course 
of the day Particularly noticeable is thiB in Graph 3, which records 
happenings in one of the nee paddocks of the Yaneo district, 
Murrumbidgec Imgation Area, taken during a veiy hot spell During 
the course of the day the temperature of the water rose steadily to 
its highest point of 95° F by 2 p m The pH at the same time of the 
Y £iy Mac to 8 8 , suddenly there was a change in the atmosphere and by 
about 2.46 pm a severe dust-storm had swept over the nce-flelds, 
travelling it was estimated at a rate of about 30 miles an hour, and 
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the drop in the pll was exceptionally noticeable, which during that 
short period of time had fallen to 7 8 Prom that time on, the tempeia- 
ture continued to fall and the pH with it At 5 30 p m another storm 
made its appearance, which necessitated retioat A slight rise in the 
hydrogen ion concentiation between the two storms remains unexplained 



Graph No -J — The Tempera ru re op "Bice” Waters in its Relation to 
Hydrogen Ion Concentration 

Temperature of pH readings taken in ono rice field on each aide of a cheek 
liank dividing two bays at Murrami, Farm No 1081 (Tooth) on 7th January, 
( vlex annulxrostiys and Anophrhs anvulipwt present in both bays The period 
under review suffered t**o dust storms, one between 2 and S o'clock in the 
afternoon and the other after *5 o’clock, necessitating retreat, the fall in femporatuie 
ind the corresponding alterations in pH are particulirly noticeable The nco crop 
was grown on the same chocolate soil two years running 

The difference in the temperature and pH of the two bays throughout the day 
is difficult to account for Pools forming the floor of a creek bed and situated sido 
by side all \ary in the same kind of way Such changes ore not at all uncommon 

It must of course be conceded that waters taken in different p&its of 
the rice-fields will yield slight variations of temperatuie as well as 
slight variations of pH (Graphs 2 to 4 ) 

It is a foregone conclusion that water m the field will not have 
the same temperature or pH as it will have after having been brought 
into the laboratory, where we find the tendency is for the water to 
increase in alkalinity quite irrespective of any photosynthetic activity 
or temperature When once the water has been brought into equilibrium 
with the temperature of the laboratory the water still shows a. tendency 
to rise w pH, so that when conducting experiments in the laboratory 
this aide of the question must not be overlooked It is interesting to 
note, however, that hydrogen ion concentration seems to follow very 
much the same rate of development in most waters, at all events in 
Southern Queensland, whether provided with aquatic vegetation or not. 
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And, unless there is some abnormal condition responsible, the pH rarely 
if ever rises beyond 8 6 to 8 8, even on the hottest day in Brisbane 
Where a high pH of 9 0 is reached in the field, whatever apparently 
the conditions may be that have induced it, mosquitoes invariably fall 
to select it On investigation it nearly always transpires that the pH 
is due to the presence of some other factor rather than temperature, 
in one case, perhaps, to an increase of an alkali or some other chemical 
which may be present If a weed like Nutella phauloteles is allowed to 
remain in an aquarium for a considerable length of time bo that the 
whole jar becomes balanced, there is generally a slight variation in pH 
during the course of the day, and when the jar M placed during the 
hottest part of the day in the direct sunlight the pH rises only 

gradually, though many figures relating to Charophyta have been 

aocnmnlated, I have never been able to get the high pH referred to by 

Matheson & Hinman 11 Furthermore it is of importance to note 

at times, if such a jai containing Nttella phauloteles placed m the 
laboratory is supplied with egg-rafts of Culex fattgans, the eggs hatch 
quite normally but seldom mature This has been a source of jjontmual 
worry, because the same thing happened with other Charophyta which 
normally m the field breed thousands of mosquitoes though perhaps a 
sylvan type 

Seeing that the pH reached in these jais is usually a consistent 
one, it was detei mined to test out the food factor as thoroughly as 
possible, and, knowing the voiaeity of C fatigatis larvae and then 
preference for coarse organic substances, a fish food known as 
“Pifccidin” was used as a supplemental food, with unexpected results, 
for the larvn thrived and continued to thrive As long as they were 
fed with this food every third day, the breeding eage was thronged with 
adults of both sexes in a shorter space of time than is usually the case 
Such results proved that Nitella phauloteles is not* lethal to mosquitoes 
under normal conditions, provided that the food supply is adequate 
to meet all larval requirements 

This is fuithcr confirmed in the field During the recent summer of 
1928, pools forming the bed of Enoggera Creek were numerous, and 
m these pools time after time various species of Nitellas had come to 
rest, so that the whole floor of the pools was covered from end to end 
and from side to side with oopious growths of various Charophytes 
consisting of Nttella enstata and Nttella phmtdotelto, Chora benthom , 
Chora ouo traits, and others, and in some of them several species were so 
entwined that it was futile to attempt to separate them In all these 
pools without exception, Anopheles annuUpet "Walker occurred breeding 
Aide by side with large numbers of Culex annultrostrt * Skuse The 
waters in which these plants occur are rich m iron and the deposition 
•f iron nits is considerable, influencing to some extent the hydrogen ion 
concentration of the water in question, and, though iron salts in the 
ferrous state would Been to destroy food orgaraema, these sylvan 
mosquito* krvm seem to be us no 1 way inconvenienced thereby. 
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The potentialities of the rice-fields must not be overlooked, because 
with the greater oceumulationa of water the numbers of mosquitoes will 
naturally tend to increase In every part of the world where nee is 
grown, die earners of malaria in particular constitute a serious menace 
It is no wonder, therefore, that the numbers of Anopheles annultpes in 
the Mumunbidgee Irrigation Area should be a matter of some concern 

Breeding in the rice-fields is that induced by mosquitoes which 
have survived the winter in drain-ditches and such bke As colonisation 
of the rice-fields must take place every year, the sources of supply from 
which those mosquitoes come should be regarded as the principal 
breeding places in the area, and control should be directed against them 
After colonisation of the nee has once taken place, breeding may go 
on unrestrictedly During the period of the nee ’a growth the water 
reaches a high temperature, but, with the stool mg, shade is provided 
and mosquito larvae linger in the cooler portions of the nce-fleld With 
the growth of the nee, the water becomes more and more suitable for 
breeding purposes The presence of organic matter is shown by the 
analyses of rice-waters taken from the spot For this leason it would 
appear as if the nee^paddocks in the early stages were not so suitable 
for larval growth, as in the latter, when the water has become suitably 
balanced, vegetation is plentiful, and iood supplies aie assured 

As the Graphs 2-4 show, rice-water is usually on the alkaline side 
of neutrality, probably this condition suits not only the nee best but 
also the organisms and bacteria which flourish therein There has been 
some talk of the condition of water being affected adversely by rotting 
fibre (Williamson**) Bo far no expenments have been made to test 
this possibility, though it was noticeable that in one of the nce-paddooka 
containing a considerable quantity of last year’s 1 ice-trash no 
mosquito larva could be located Such a negative finding, though 
apparently of little value, may some day lead to more poaitive results 
The adverse influences of toxic substances produced as by-products ot 
putrefaction against which no mosquito larva can possibly hope to 
survive have yet to be studied Research in mosquito eradication tends 
to take thia direction, and, compared with the importance of this aspect 
of the question, the food supply sinks into mere insignificance 

Analyses of Samples of Water from the Rice-fields at Kubank’s 
Farm, No 101, Mumunbidgee Irrigation Area — 

Sample 1 — Token from the edge of rice-field on eastern end of 
Farm, Mirool Less turbid than Samples 2 and 3 

Sample 2 — Taken from dram outside cheek-bank on the western 
side of the nee-field Sample turbid and containing green algal growths 
Little movement of water m this drain 

Sample 3 —Taken from drain along road to the south of the noe- 
Md ' Little movement of water m this dram, water turbid and 
containing green vegetable growtfae * 

■ a. — 6 
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Duplicate samples of about one litre each were taken, and the 
results are averages of the duplicates No mosquitoes Mere breeding in 
any of these waters at the time 


— 

1 

, Alkalinity 

P Pi ni 

1 1 xpresacd ai 
| UCOi 

(I part* im r 
100,000 

Oxygen 
consumed at 
212"? at 

30 min , parts 
par 100,000 

Sample 1 

72 

| 

62 0 

1 22 

6 31 

Sample 2 

8 1 j 

60 0 

1 60 

10 89 

Sample 3 

7 5 ' 

! 1 

72 2 

1 92 

11 33 


RcwuuKb (1) pH — These i era Its do not give a correct idea, since the readings 
were determined 2} hour* after having been taken into the laboratoiy, so that by 
that time the water had come to equilibrium with the laboratory tt mperaturo, which 
at 3 pm stood at 77* F 

(8) n — Tht chlorine content of this water is low, but there 10 no particular 
tv n ran why it should be higher than that of the water m the canal, which would 
be very huitable foi irrigation purposes it it contained any gieat quantities of salts 

(d) Oxygen Consumed — These figures are higher than one is used to in ordinary 
waters, and can onlj be explained by the fact that the water had been in contact 
for some tune with a dense nee crop, as well us u largo quantity of vegetable 
d£biia, and all the samples wore particularly turbid The estimation, however, w is 
tarntd out on the filtered aunples 

Norn — My ttmnlu nro duo to Mr 11 Norman England, Assistant Soil Survej 
(hi mist at the Research Station, Gnfllth, New Houth Wales, for kindly under 
t iking the analyses of these waters, whuh were made on 22nd Maich, 1929 



Tim* of Day 
Oeaph No 4 

To illustrate the dUTeienie of temperature of the water and pH on "red" 
and " black" soils respectively, the readings taken in two adjoining nee paddocks, 
harm No 1456 (Spencer), Mnrrami, Yanrn Area, Now South Wales, during 
1 0th January, 1929 No mosquito larva present "Red" soils which are light, 
friable, and easily worked are apparently warmer than the heavier "black" soils 
'ijte "red" soil was flooded on 22nd October and ths "black" soil nee paddock 
* week later Both were grown on "virgin" (rice) soil 
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— £ **— m Breecbng' /a/aces of Cu/ex annuj/rostrvs 
<anc/ dn o joAe/es annu/zpes 
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Text 1IOUBE 6 — Bh FID I KG IN NARROW SUPAOK DkAINB 


No mow ideal breeding place than that hero selected by Cldcs annuhroMtrtt and 
A<\ opheh* annuHpcs can be imagined, the placet were shallow seepage drums, the 
distance bung a matter of 3 or 4 feet between each check bank and extending for 
- mile in length The food supply consisted mainly of decaying vegetation, the 
attractive influence of the “hay infusion" favouring the growth both of Frotosoa 
**nd Bacteria The nee water first selected is that grown on the same soil two 
years running, always nearest to the source of supply 
Harr ami, Yanco Area 
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It if significant that nee grown on the saiuo land two yean nmning broods 
more moaqaitoes than me grown on virgin noil This is due to the pretence of 
much organic matter, providing considerable food supplies In this particular 
instance the whole of the shaded portions were covered in vegetation consisting 
mainly of lucerne and several varieties of paspalum, and it was in the shade of 
these, under tho protection of the bank, that larvm were found In constant 
association, whilst no lnrvm occurred at all in any part of the actual nee field 
The breeding in the drain alongside was insignificant in comparison 

Locality Murrami, Yaneo Area 



— x * 8r€€<flng loca /tries of C oMx snnutorojtns 
*ncf Anopfufes snnu/ipts 

Tut nouns 6 — Mosquito uanoiso in the Shelves on the Obbok banks 


In Queensland the presence of such sylvan mosquitoes as Culex 
annuls o*tr%$ and Anopheles annuhpes, thriving among various species 
of N%ieUa in fhe field as we have seen, rules out the poanbility of the 
Ch&racee being of any practical utility 

Graphs 1, 7, and 8, illustrating the relationship of the temperature 
of the water and pH in pools covered with Charophytee, tieem to 
^ fPSBeat that the plant has less to do with the pH than one might be led 
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to suppose The graphs illustrate results obtained in pools in which 
two sylvan mosquitoes bred, and in which — 

(1) Different results are obtained in the same pool during the 
same periods of the day — on two different occasions a fort- 
night in between — the fauna and flora of the pool remaining 
relatively constant throughout (Graph 1) , 

(2) N. crutata was alone in evidence (Graph 7) , 

(3) Nxtella crutata and N phaulotelea completely covered the 
floor of the pool, which was situated m the shade during the 
afternoon (Graph 8) 

It is worthy of note that in all those instances investigated the pH 
remained fairly consistent throughout A (Considerable numWr ot lead 
jqgs, too numerous to publish but which show the same typical drop m 
pH with decrease of temperature, were taken Not once did these 
particular waters record a higher pH than 8 4 This is important in 
view of the results obtained by Matheson & Hinman 10 with Chora 
fragthv, who state that the water daily rose to a pH value of 9 0 Now 



illustrating the relationship between temperature and pH in pool, the floor of 
which wee completely covered with NUe'la crutata AnopMas am nttUpe* and OmUm 
crtUHiftroftHt occurred here In considerable numbers The drop in tenyer&ture and 
pH commenced when the pool became enveloped in shade. 

2nd Nov&nber, 1928, $Sqoggera Creek (0 mile radios), Brisbane Area 
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id our experience a pH of 9 0 is exceptionally rare both indoois and 
out, in normal waters, at any time or plaoe When occasionally an 
unusual pH n found, the cause of it can usually be referred to some 
known factor such as the close proximity of a pool to highly alkaline 
soil, when artificially pioduced the reason of it is not far to seek 


This difference of high pH values in different countries is a puzzling 
one Why Chora fragiUn in Queensland should yield a lower pH at the 
maximum point of the day than the same plant does in Ithaca (USA) 
is not apparent unless one believes that highei latitudes and othei 
climatic conditions exercise a distinct influence on pH 



Time of Da y 

Orach No K— Hydroon Ion Coni fntbvmon Imhiindsm or Temperature 
Tlio persistence with which the pH leumiun on the acid aide of neutrality 
irreipeitive of tempi rnture is evidence of the presence of mothei factor pulling 
m the opposite direction Tt is suggested (hit the laige numbers of non bacteria 
growing in the water may have something to do with it 

The peak period i* rent hod at 1 1 j pm, comparatively early in the day, 
iccouuted for liy the fait that aftei that period the wsterhole was completely 
•enveloped in ihide 

Nvttlla onsicUa at one end and Ni/e'la phau otelc s it the other completely 
covered the floor of tins wnterhole C'u lex anmUtrostns and inopheles annuliprs 
were pretest in exceptionally large numbers in spite of the fact that the wholo 
surface covered with a deposit of an iron salt Culea an*vhro3tru laid egg rafts 
or tl^^uin and the so called deterrent qualities of such a scum must therefore 
necessarily be celled in question 
Brisbane area 
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Before we can hope to apply conditions in U S A to Queensland, 
would it not bo necessary to have some definite understanding with 
regard to standards needing climatic adjustments* So, for instance, 
the mean annual range in Ithaca (USA) i& 101° F , Brisbane, on the 
other hand, only has a departure fiotn the mean tempeiature of a range 
of about 10° on either side of the mean We in Queensland do not get 
such extremes as are applicable to USA and Canada, hence the mean 
annual range is somewhere in the legion of about 20° F 

If, therefoie, the pH follows tempeiature, as is appaiently the case 
judging by the evident e herein pioduced, then this question will prove 
ot gieater moment in our conceptions ot the relativity of pll values, 
and considerable climatic adjustments will be necessary befoie the data 
obtained can be mterpieted at then true value 

When the tune arrives for this aspect of the question to be taken 
into consideration, it may also he tound necessary to consider the effects 
of ‘■oliu mdiation upon out natural watcis and on pH m particulai 
The results might astonish ns There is also another factor to be taken 
into consideration in dculing with nntuial control, and that is the 
limitations of the species itself and the vanous influences which 
contribute to such limitations 

In the absei.ee of laival dcstiuctois, the physical environment 
assumes important proportions, but, although we know so little about 
the physico-chemical factors, then significance in natural control must 
be stressed But over and above all these is the “deflcitncy of ability” 
of the mosquito to mature under eeitam existing environmental factors, 
and the greatei importance of extending oiu Knowledge in the field, 
rather than in the laboratoiv, is stressed 


SUMMARY - AND CONCLUSIONS 

1 It is established that mosquitoes in choosing any particular 
breeding-place do so foi very definite reasons and not in a haphazard 
way, and if their love of such places as have a distinct “hay infusion” 
atti action can be taken seriously, then it would appear as if the food 
factor were really the mam determining one 

2 Mosquitoes tend to breed undei ideal conditions m waters best 
suited to their particulai requirements, suitable food being the primary 
influence m selection Subsequent alteration of the waters due to 
decomposition or other causes does n<it necessarily affect the choice of 
breeding-places, for eggs are frequently laid on waters which ultimately 
prove to be death-traps 

3 The economic impoitance oi Anopheles annul ipea is still in the 
balance, and it ib highly desirable that its real influence upon the 
incidence of malaria m Australia be determined, the ideal drain-ditches 
of the Murrumbidgee Irrigation Aiea being particularly productive of 
larger numbers of this mosquito, the control of which is in itself only a 
simple matter 
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i Decomposition product* in tho water ate of vast importance in 
determining the duration of the developmental stages of the Urvto and 
the power of the larvae to turvive in the presence of toxictfy. ft would 
seem that the presence of albuminoid ammonia insures a plentiful food 
supply of sorts, and renders the water particularly attractive to Oulex 
faiigan* 

5 That larvae can exist for an abnormal time without atmospheric 
oxygen is shown experimentally , since lama cannot exist for any length 
of time without oxygen, it is surmised that they are capable of making 
use of dissolved oxygen m the water 

6 Hydrogen ion concentration \anes with the temperature, the 
warmer the soils the highei the pH 

7 Charace® exert no lethal effect upon larvae m the field* In the 
laboratory other factors are brought into play which equally influence 
waters in aquaria and other vessels, affecting the food supply so that 
the addition of supplemental food for larva induces them to select such 
waters , such larva grow and mature normally 

8 The waters of the nce-flelds, though conducive to breeding, are 
not selected at the commencement of the season As mosquitoes are 
turned out of the drain-ditches and other permanent breeding-places, 
colonisation of the nce-flelds takes place anew every year This 
knowledge should provide the best means towards prevention 

Acknowledgment — M \ beat thanks are due to the following for their kind 
hospitality during my stay on tho M 1 Area, bat for them many of the observation* 
herein recorded would have been impossible* — Mr and Mrs, Berry, Rice yarn: Mo 
1444, Bilbul, Mr and Mr* Patterson, Bice Farm No lb40, Ellimo, Yenda, Mr 
ftarold Tooth, Rue Farm No 1081, Murrasn, Y*meo, Mr and Mrs 0 T Spencer, 
Farm No 1466, Marnuni, Ysnto 
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to the centre and is in constant motion, this channel is not even a potential 
bn eding pladb 
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cam In no instance did the pH rate beyond 8 6 
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Report of the Council for 1929. 


To the Members of the Royal Society of Queensland 

Your Council has pleasuic in submitting its Report for the yea i 

1929 

Fourteen original papers weie lend before the Society and 
published dunng 1 hi year Five public meetings were held On 9th 
August, I)r C M Yonge, leader, delnered a lecture, in which, with 
the aid of lantern slides, he described the woik of the British Expedi- 
tion on the G i eat Darner Reel On the .10th September, Professor E J 
Goddaid, BA, DSl, delivered a lectuie entitled “Science and 
Agriculture in Java M On 8tli October, Pioiessor J A Presrott, M Sl , 
gave an address on “The OlasMfkation of Soils ” On 22nd Novembei, 
Professoi Douglas Johnson drhvued a lectuie entitled “Studieh in 
Shoreline Physiography M On 11th December, Professor H 0 Richards, 
DSc, delivered a lecture, illustrated by moving films, entitled “South 
Africa Its Geology and Mining ,f 

The Council wishes to acknowledge generous subsidies amounting 
to £142 10b fiom the Queensland Government towards the cost of 
printing the Proceedings of the Society Appreciative acknowledgment 
is also made to the Umvemty of Queensland for houNing the libiaiy 
and providing accommodation foi meetings Dr J V Duhig veiy 
generously donated £15 toi the binding ot certain valuable periodicals 

The membership i oil consists of 4 cori espondmg members, 7 life 
members, and 164 ordinary members During the year there were 10 
resignations, and 7 new members were elected Mr H Try on wbb 
elected a life mcmbci of the Society 

Theie were ten meetings erf the Council, the attendance being as 
follows — E W Bick 8, W H Bryan 9, W D Francis 4 (granted 
leave of absence 31st October, 1929), C D Gillies 0 (resigned 3id 
October, 1929), G H Hardy 2 (elected 31st October, 1929), R W 
Hawken 4, J ]), Ilenderson b, D A Herbeit 9, T G Jones 7, H A 
Longman 3, J P Lowsnn 6, E 0 Marks 3 (elected 3rd October, 1929), 
T Parnell 4, F A Petkins 9, R Veitch 6 

J P LOWSON, President 

V A PERKINS, Hon Secretary 
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AhBTBVCT OP PROCEbDINOB, 31 BT MARCH, 1330 

The Annual Meeting of the Society was held in the Geology Lecture 
Theatre of the University at 8 pm on Monday, 31st March, 1930 The 
President, Professor J P Lawson occupied the chair and about sixty 
members and visitors were present An apology for absence was received 
from Miss Bags The minutes of the previous meeting were read and 
confirmed The Annual Report and Balance sheet were adopted 

The following officers were elected for 1030 — 

President Mr J B Henderson, F I C 

Vice Presidents Prof J P Low son, M A , M D (u offieto) and 
Dr D A Herbert 

Hon Secretary Mr F A Perkins, B So Agr 

Hon Librarian Mr W D Francis 

Hon Treasurer Mr E W Bick 

Hon Editors Mr H A Longman, F L S , C M Z 8 , and Dr W H 
Bryan, M C 

Hon Auditor Prof H J Priestley, M A 

Members of Conned Dr R W Cilento, Dr T O H Jones 
Mr J A Just, MIME, Prof H C Richards D So , and 
Mr C T White, F L S 

The following were proposed for ordinary membership —Mr A J 
Stoney, BEE, proposed bv Dr Herbert and Mr Perkins , Dr J H. 
Roe, proposed by Mr Buhot and Mr Perkins , Mr E M Shepherd, B E , 
proposed by Mr. E J Wood and Mr Perkins Messrs D O Atherton 
and H K Lew cock, M So , were unanimously elected ordinary members 
of the Society 

The President moved and Prof Richards seconded the following 
motion, which was earned unanimously - “That a message be sent 
to Sir Douglas Maw son, Capt Davis Prof Harvey Johnston, and the 
rest of their party congratulating them on their safe return, and the 
wonderful work achieved ’* 

Prof J P Lowson delivered his Presidential Address, entitled 
1 Recent Psychology ” On the motion of Prof Goddaid, seconded by 
Prof Scott Fletcher, a vote of thanks was accorded the retiring President 
for his address Prof H C Richards and Mr H A Longman expressed 
the Society’s appreciation of the presence of Hu Exoellenoy the Governor. 


SUMMARY OF PRESIDENTIAL ADDRESS. 

The main subject of the address u the repetition of the past in the 
present m our mental life 

The repetition of the past in the prese n t u a universal characteristic 
ttfjhental process It u not confined to conscious memory, but is true 
w all otir perceptions, thoughts, and actions We can perceive only 
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what wo hare learned to perceive and analysis and experiment shdw 
that the greater part even of our external experience eomea from withm, 
although it seem* to u* to come from without The human mind is 
eomewhat like a magic lantern Consmoutaees » the screen on which 
our experience appears But it is lit up from two sides at onoe, from 
within as well as from without Our experience is a compound of 
pictures thrown from within out of the past with pictures thrown from 
without out of the present (through the senses), but the two harmonise 
so beautifully that we o&nnot distinguish them In nervous breakdown, 
however, and still more in insanity, the inner and the outer pictures 
may clash and their opposite origin becomes apparent 

An important step forward in recent psychology has been the 
recognition of the fact that the principle of unconscious repetition of 
the past m the present, which makes possible the growth of every kind 
of knowledge and practical skill, is equally true of our emotional growth 
and development Just as little in the emotional sphere as m the sphere 
of knowledge and action do new ways of feeling come into being out 
of nothing and without relation to the past Our emotional life ooruusts 
in fact very largely of the repetition in the present of emotional responses, 
the true origin of which is to be found in our past It is v for example, 
a mistake to suppose that the disadvantageous peculiarities of character 
and feeling from which so many of us suffer are always inborn 
disadvantages They are just as likely to be acquisitions made m those 
earliest years of our life which we have forgotten, and fixed by the 
repetition of the poet which our mental constitution tends to force on 
us The same u naturally true of advantageous qualities and feelings 
also What we find in practice is that modes of emotional response 
(love, hatred, and the like) called out m the earliest yean of life, tend to 
persist as part of the apparently fixed character of the individual This 
is a fact of very great social importance, since it opens up the possibility 
of a form of social culture hitherto neglected Moral education has 
usually taken the form of enforcing the acceptance of certain ideas and 
certain forms of oonduot without much regard to the nature of the 
motives which actually induce the child to accept them The result 
has often been to cnpple rather than further emotional growth We 
now recognise that a child’s emotional and moral inheritance cannot be 
expected to unfold and develop qprmaUy in unsuitable conditions apy 
more than a plant will develop normally in the absenoe of sunlight, air, 
and suitable soil 

Passing now to psychoanalysis - The practice of psychoanalyst 
introduced by Professor Freud, of Vienna, has thrown the facts just 
mentioned about our emotional life into sharp relief , but psychoanalysis 
has also made special contributions of its own which reinforce the 
importance of these foots Fifty years ago another Viennese physician, 
Josef Breuer, made the discovery that consciousness does not necessarily 
aooompany our mental processes Under certain circumstances particular 
experiences lost to oonsmous memory may nevertheless gamut 
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unconsciously and exert a powerful and irrational influence over 
subsequent emotional life Shell-shock during the war furnished 
many illustrations of tins Thus the idea of unconscious mental process 
under repression came mto being, one oh&raoter of such prooees being the 
compulsive repetition of past emotion, not in harmony with, but in 
defianoe of, reason and tho present 

It was this observation of Breuer's which, in the hands of Piofessor 
hreud, lead to the gradual development of tho modern psychoanalytic 
method The value of the method itself is not seriously disputed, but 
the results attained by its use have been the subject of much dispute 
It is often argued, for example, that they are exaggerated My own 
experience leads me to believe that the acceptance of the main position 
actually hold by Freud is only a matter of time, but I must confine myself 
to a single ceuttal feature of it 

Analytic investigation appears to show (in conformity with what 
1 hare said above) that the first appearances of altruistic feeling in 
mlancy — that is to say, the first affection felt towards a fellow creature 
clearly distinguished from the infant himself — constitutes a cardinal 
step in emotional development, since the feelings then called out form 
the germ out of which all later social affections will have to develop 
Hence it is of the greatest importance that this particular step in develop- 
ment should go forward normally But at the same time that this became 
apparent a further most important fact appeared also Our earliest 
affections are not only the germ of later social fooling, they contain 
also the immature but powerful determinants of later sexuality This 
close association between the first appearances of sexual feeling and 
the first appearance of affection in the wider sense is not very surprising, 
since it in paralleled by other features of our development, but it w 
natmolly somewhat repugnant from the adult point of view, since the 
earliest affections of an infant are naturally directed towards those who 
stand nearest to it — that is, towards the nearest members of its own 
family The situation is further complicated by the fact that most 
of the manifestations of Boxuality in infancy undergo repression (in 
the teohmeal sense) at the commencement of childhood proper Apart 
from analysis they remain excluded from conscious memory Nevertheless, 
the influence which they may exert on the sexual life of the individual 
at adolescence and subsequently is sometimes of the last importance 
Many sexual abnormalities find here their explanation, in the compulsive 
and irrational farce exerted by infantile repressed experience On both 
these counts then — social and sexual— we hold that infantile experience 
is the most powerful and important determinant of adult hfe and 
character 
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Abstract op Proceedings, 28th April, 1930 

The Ordinary Monthly Meeting was held in the Geology Lecture 
Theatre of the University on Monday, 28th April, at 8 pm Dr 
Herbert in the chair, and about twenty-five members present 
Apologies for absence were leceived Irom Messrs Ileudeieoii and 
Lewcock The minutes of the previous meeting were read and 
confirmed The following were proposed for ordinal v membership — 
Messrs E A 0 'Connor, M 8c , and M White, M Sc , proposed b> Dr 
Jones and Mr Perkins, Dr W H Steel, proposed by Mr Pei kins dud 
Prof Lowson Misses F E Scott and E M Femcks were proposed 
for associate membership by Messrs Perkins and Cayzer Messrs 
A J Stoney, BEE, and E M Shepherd and Dr J J1 Km* wue 
unanimously elected oidinary members ot the Society 

Mi H A Longman exhibited two souk m hat abiaded otoliths oi a 
freshwater catfish, Tandanui sp , which had been found in alluvium at 
Lake’s Creek, Rockhampton, l>y Mr F Jardine, who had sent them 
to the Queensland Museum Generic identification was established by 
direct comparison Mith otoliths oi “ear-stones” taken iiom leccntlj 
eaptuied cathshes 

Dr E O Matks exhibited the anteiior half ot a stout axe, found 
near the junction of Ewen Creek and Stanley River, near Peaohester 
The cutting edge had been fashioned entirely bv chipping This exhibit 
uas commented on by Mt Longman 

Dr W H Bryan read extracts from a paper by E (’ Tommerup, 
B Sc , A AC, entitled “A Geological Reconnaissance of the Linville- 
Nanango District ” 

This pupu deals with the geology of a large aiea situated between 
Linville and Nanango, Queensland, the information being gathered 
during numeroua journeys made by the w liter while engaged in 
making traverses of the distnct as an offaoet oi the Queensland Foiest 
Service 

The wntei has attempted to correlate and classify the vanous 
rock formations of the distnct, but does not regard the classification 
as either complete or final 

The oldest rocks in the Hiea nic representatives of the Brisbane 
SchiBts which occur between Yarraman and Wondai Next in 
succession (between Yarraman and Esk) there are several outcrops of 
slates which probably belong to the Gympie Senes Whether these 
Mere deposited m sttu or were faulted into their present positions is 
hot clear 

These were followed by the Andesitic Stage of the Esk Senes, 
which is typically developed near Marbletop, east of Nanango The 
wnter waa able to follow the massive andesites and andesitic 
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Agglomerates of this stage from Qoomen to the head of the Brisbane 
River and beyond Mount Stanley at least as far aa the junction of 
Avoea Greek with the Brisbane River 

The overlying Shale Stage of the Bsk Senes was examined by the 
writer at a number of different localities within the area descnbed, 
among them being Upper Yarraman Creek, where a small seam of coal 
is included in the section Many of the conglomerates associated with 
the shales contain numerous pebbles of milky quartz, jaspers, and other 
lepresentatives of the Brisbane Schists, togethei with others, derived 
apparently from the Gympie Slates 

The igneous rocks of the area fall naturally into thiee groups — 
viz (a) Granodiontes, ( b ) Porphyntes, (c) Basalts The grano- 
diontes are younger than the Gympie Series, which they intrude, but 
are older than the overlying Esk Senes The age of the porphynte 
intrusions is not clear They are apparently closely associated with 
the granodiontes, although they are probably somewhat older On 
the other hand, they may possibly prove to be related to the Andesitic 
Stage, which is restneted to the eastern part of the area The basalts 
outcrop along the Cooyar Range and elsewhere, and overlie the Shale 
Stage of the Esk Senes 

The paper is illustrated by a sketch-section from Tarong to 
Taromeo, and by geological and contour sketch maps 

Miss Dorothy Hill, M Sc , read a paper entitled “The Development 
of the Esk Senes between Esk and Lumlle, with Reference to the 
Possible Occurrence of Workable Coal " 

In the Brisbane Valley, between Esk and Linville, a senea of 
Tnaasic rocks is trough faulted along the north-westerly gram of the 
country into the Palteozoic (including Permo-Carboniferous) forma- 
tions These Tnaasic rocks, the Esk Senes, are freshwater basin 
deposits laid down by rapidly changing currents, with intensive 
contemporaneous volcanic activity The Lower Esk Series is typified 
by very intense andesitic activity, with the formation of a great 
thickness of peculiar andesitic boulder beds, with sedimentary 
deposits being formed dunng penods of temporary cessation of 
volcanic activity The atnctly conformable Upper Esk Senes, however, 
is typified by a thick development of rapidly varying sedimentary 
deposits, with mterbedded flows and tuffs resultant from intermittent 
trachytic activity Above the Upper Esk Senes the Bnndanba 
sandstones, now all eroded away except from the southern part of the 
area west of Esk, were deposited without angular unconformity 

In addition to the trough faulting, the Esk Senca has been 
strongly affected by sharp north-westerly directed anticlinal 
fracturing, accompanied by the intrusion of an important senes of 
hyp abyssal rocks, the Brisbane Valley Porphyntes, closely related in 
mineraiogi s a l type to the flows and tuffs of the period of sedimentation 
, The time relations of the trough faulting and anticlinal fracturing are 
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unknown, but they both occurred before the extruaion of the Tertiary 
rhyolites, 

The conditions of deposition and the type of folding of the Esk 
Senes do not promise well for the occurrence of a large field of 
workable coal, but some of the synclinal aieAs are worth more detailed 
mapping on the chance of the discovery of a deposit laigc enough to 
support a small colliery 

These papers were discussed by Plot Richards, Drs Bryan, 
Whitehouse, and Marks, and Messrs Denmead, Bennett, and Dunstan 

A papei, 41 Essential Oils flow the Queensland Flora, Pait 1, 
Haickca tirgaia,” by T G H Jones, D Sc , and M White, MKc, was 
laid on the table 

1,560 ccs of oil, leprt seating a yield of 88 per cent , weie distilled 
from 353 lb of the leaves The constants k corded for the oil are — 
fd| — + 16 5, N — l 4742, Acetjl No — 41 , Ester No —Nil, 

D 

Density = 0021 

Examination of the oil showed the picstiue oi da-pmene 60-60%, 
cmeol 3 O 9 ; , with pino-LAiveol, aromadendiene and d aesqinteipene 
alcohol in smallct quantities 

Prof H O Richards communicated a short paper, “A Recoid of 
flraptolites from Mount Isa,” by R A Keble 

A sample of tine, thinly-bedded sandstone with some of tho 
laminations completely hilicified and showing galena, and with some 
of the others more or less stained with feme oxide, was found, last 
summer on a spoil dump at Mount Isa by Mr J O’M Lyons, and was 
subsequently handed to Mr R A Keble by Mr E Broadhiust 

Mr Keble regards the face of the specimen os showing graptolites 
preserved either as impressions or as films light-ied in coloui 

There are about fifty polypanes in all, poorly preserved, but many 
showing both proximal and distal extremities, and one or two showing 
thecal details 

They all belong to the Monogiaptida>, and, although absolute 
specific detci mutation is unwise, Mi Keble has no hesitation in citing 
Monograptus (f hallt Barr and Monograpttu cf undulatiu E and W 

On this evidence he regards the ago of the Mount Isa beds as being 
Silurian, and mentions that M cf halli occurs m shale approximately 
1,000 feet above the base of the Silurian m Victoria at Jackson’s Creek 
and on the Wood’s Point Coldfield Qe also regards the European 
equivalent of the Mount Isa beds as approximately zone 21 near the 
top of the Llandovery 

Especially since the finding of the Cambrian tnlobitea at the 
Templeton Biver the Mount Isa beds have been regarded very 
ns.— h , 
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generally as Pre-Cambnan in age On this account, and owing to the 
association of ore-bodies of much importance, the determination is of 
considerable interest 

In communicating the paper Professor ltichards summarised the 
evidence for the existing general idea as to the Pre Cambrian age of 
the Mount Isa beds, and especially considered the relationship between 
these steeply dipping beds and the gently undulating fine grits of 
Middle Cambrian age at the Templeton River a few miles to the west 
of Mount Isa 

The results of the tiaverses made by Messrs Shepherd and 
Ridgway, of tin* Queensland Geological Survey, and of Mr J B 
Wadley in the same region weie considcied, and possibh interpreta- 
tions of these in teims of a Siluuan age for the steeply inclined Mount 
Isa beds 'were put forwaid 

Consideiable discussion took place, and general disagi cement with 
thi determination of the specimen as graptolitic m < haracter was 
expressed by several mcmbeiH, especially Di F W Wlntehousc, Mr 
B Dunstan, and Mr E V Saint Smith 

The firstnamed considered the specimen organic, but he could not 
believe it to be a graptohte, particularly a specie s of Monograptu t 
Messrs Dunstan and Sumt-Smith legarded the specimen as purely 
11101 game, and pointed out that much starch had been made for 
graptolites and other fossils at Mount Isa, and, although material 
similar to the specimen under discussion had been seen, the structures 
were eonsuleied to be purely moigame 


Absiruj ot Prim i f dings, 26th Mv\, PMO 

The Oidinaiy Monthly Meeting was held in the Geology Lecture 
Theatre ot the Umveimtv on Monday, 26th May, at H p m , the President, 
Mi J B llendeison, in the than, and about twenty -in e members present 
An apology foi absence was ieceived fiom Miss Holdsworth The follow- 
ing Msitois weie also pi esent — Protessoi Sn T W Edgeworth l)a\id, 
Professor E W Skeats, Di P MaL shall, Dr L K Ward, Di C Fenner, 
Mi J F Dailey, and Piofessoi Siiminm The minutes of the previous 
inerting weie lead and confirmed The following were proposed for 
oulinaiv meinbeivhip — Mi F Darkei (pioposed by Messrs Watkins 
and lleulsrnan) and Mi J B Wadle> (pioposed by Dr Marks and 
Mi Perkins) The following wer< unanimously elected members of the 
Society — Misses K M Ferncks and F E Scott, Di W H Steel, and 
Meatus E A O’Connor and M White 

Mr V T White exhibited a specimen of the fruit of Parmanuvn 
laurriinn A Gray picked up on the beach at the southern end of Mloreton 
Ba> by Mr Dcmil Curtis Fruits of this tiee, which is a native of the 
Solomon Islands and New Guinea, are sometimes picked up on the 
Queensland ben< hes, hut the species so fai as known has not yet succeeded 
in establishing itself heie 
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Dr E 0 Marks read a paper entitled 4 ‘The Pbyuographical 
Significance and Non-Migration of Divides ” 

Where, owing to comparative shortness or othei denudational 
advantage, one stream is more active than its neighbour, it will erode 
its basin more lapidly and encroach on the neighbouring basin This 
shifting of the divide, known as migration or headward erosion, is 
generally recognised as a veiy active physiogiaphical principle, and on 
it is based the theories of rnei -capture and rearrangement of drainage 
which figure largely m modern physiogiaphy 

In this paper it is pointed out that, accouling to the theory, any 
ouginAlly stiaight divide must be made ciookod by the irregular action 
of this headwaid encroachment Consequently any stiaight divide must 
have a tectonic origin And still be m its onginal position 

The Blackull-D'Agutlai langes form such a stiaight divide, 
separating the gioup of numerous shoit streams i mining eastwards into 
the stti from the headwaters of the Stanley anil Mory livers On Mount 
Met and Black, ill tablelands the divult is at 1,500 feet elevation, but ior 
10 miles between these is about 500 feet Heie the locks are soft and 
diflerential denudation obviously accounts foi the lowei elevation and 
difteient chniaetei of this part of the divide Although the short 
streams have eouises entirely on sott sandstone country, while the 
Stanley wateis have 180 miles to go largely ov< 1 hard iockH, and although 
there is cleai evidence of the lowering ot this pait of the divide by 
denudation at least 1,000 feet there has lieen no migration, and this in 
a situation where it would necessanly have occunod had the theory 
betn eoirect 

Othei straight divides conliiru this absence of migiation in situa- 
tions wheie the theorv would itqnne it, except to such a minoi degree 
as to lendei it utterly incapable ot the results claimed tor it 

It is necessary, theiefoie, that all that pait of physiogiaphical 
theorv depending on the migration must be seriously modified if not 
entnely discaidtd 

Some mquu v is made to discovei the flaw which mulcts the iheoiy 
inconsistent with the obseived lesults ot these natuie-pertoimed 
experiments 

Tins paper wan discussed by Piofessor Sir Kdgcwoilh David, Dis 
Ward, Frunei, Marshall, and Bryan, and Messrs Bennett and Jones 

Mr Peikins lead extiacts from a paper by B B Giey entitled 
“( haetognatha trorn the Society Islands 99 

The ('haetoqnatha discussed in this papei weie collected in sixteen 
hauls, lrregulaily spaced over a penod of twelve months Ten species 
are leprescnted, belonging to two geneia, Sagitta and PtaosGqttta, 
including 8 occana n hp A table illustrating the coincident oocmrence 
of the species ib included &a£tffa Oceania n sp is described as new to 
science, the descnption being supplemented by seveial text flguieB The 
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fertilisation of the Choetognatha » dismissed, special reference being 
made to observations on 8 Oceania and 8 enftata A brief aeooont is 
given of the patentee found in tour species of Sagttta A meal taken by 
8 enflota is described in detail, the meal being a specimen of 8 fridnci 

The following paper was laid on the table — “Essential Oils from 
the Queensland Flora, Part 2, Agonis abnormta,” by T G H Jones, 
D So , and M W hite, M Sc 

Examination of the essential oil obtained from the leaves of Agonis 
abnonms (yield 6 pet cent ) has shown that it possesses the following 
constants — 

<1)6 0 , 0040, n 14000, [a]D, -4- 9, Enter number 7 4, Acetyl value 16, 
Acul number 1 7, and is composed of a mixture of d a pmene 30%, 
aromadendreno 60%, and a small percentage of sesquiterpene aloohola 
The aromadendreno fraction is being fuithei examined and at least two 
sesquiterpenes are present 


Abstract of Procfbdinos, 30th June, 1930 

The Ordinal y Monthly Meeting was held in the Geology Lecture 
Theatre ot the University on Monday, 30th June, at 8 pm The Piesi- 
dent, Mr J B Henderson, in the chair, and ubout twenty members 
present The minutes of the previous meeting weie read and confirmed 
Messrs F Baiker and J B Wadley were unanimously elected member* 
of the Society 

A papei, entitled “The Genus Oxyscelio Its Synonymy and Species, 
with the Description of One New Genus," by Mr A P Dodd, waa laid 
on the table 

This paper discusses the < haracters of the S< ehonid genus Oxyscri w 
Kieffei, elected with O foveatus Kieffer from Java as the genotype The 
genera Camptoteleia Kiefter, l)n toiehia Kiefter, and Xenoteleta Kieffer 
are regarded as synonyms of Oxyscelio, the reasons for making these 
alterations being given at length Many species originally described or 
formerly placed in the genera Scehomorpka Aahmead, Eoploteleta 
Ashmcad, Pstlonteru Kieffer, and Scdio Latreille are transferred to 
Oxyscelio, which will now contain 32 listed species from Ceylon, the 
Philippine IslandR, Java, and Australia 

The chaiacters of Oxyscelio are compared with those of related 
genera A new genus, Brocalba, is erected to contain Chromoteleta 
nigrescent Dodd and two new species, Brocalba Urminata and B cvneata, 
all from Australia, B Utmnala being selected aa the genotype 

Dr L S Bagster conducted some very interesting experiments with 
liquid air, and showed a metallic spectrum on the lantern screen. 
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Mr E J Wood, M So , exhibited specimens of the following disease* 
of sugar-cane from the collection of the Bureau of Sugar Experiment 
Stations — (1) Physiological Chlorosis (deficiency), banded ehlorosu 
(the effect of cold moist nights) (2) Virus Two specimens showing 
Mosaic (Fiji) disease, which, though not shown by the experimenter to 
be transmitted by inoculation or by insects, has X bodies which seem to 
indicate its virus nature Dwarfing is a disease w Inch seems to be new to 
science It has not been repoited from any othoi country, and 66 stools of 
it are known It resembles Fiji disease in its symptoms, except that the 
galls are replaced by chlorotic areas somewhat similar to Mosaic It is a 
phloem disease and is transmissible thiough sets, as has been proved by 
the writer, who is at present working on the etiology of the disease Its 
symptoms suggest a virus disease, but artifU lal inoculations have not yet 
succeeded (3) Bacterial Gumming ( Baitenum vastularum) , Leaf 
Scald ( B aibthneona ) , and Top Rot, a bacterial disease not confined to 
the vascular tissue (4) Fungal Downy Mildew (Scleroapora aocchan) , 
Pokkah Boeng, and Knife Cut (piesumably Fusanttin montltforme) A 
number of root diseases of fungal origin were exhibited Peg Leg is a 
butt infection of the Bundaberg-Childers areas and clayey Maekay soils 
Schizophyllutn (ommune is a secondary parasite of little impoitanee 
(5) Phanerogamic Parasites Striga spp , which are shoit lived, flourish- 
ing from December to Februaiv (6) Teratological flauv Root, a lare 
abnoi mality 

Dr D A Herbert exhibited (1) Ilaustona of OIojc reiusa, a 
phanerogamic parasite attacking Qahma sp , the hauatona were the size 
of a pinhead, and were collected at Buileigh, June, 1%0 (2) A French 

bean seed with two embryos (3) Phragnudtvm dtaciflorum, a rust of 
the roae on the variety Star ot Queensland (uiedospore stage) (4) A 
section of a stem of a liana, Vttis ocetota, with exceptionally long and 
wide vessels 

On behalf of Mr E C Tomraerup, BSc, specimens were exhibited 
of Hoop Pine (Araucaria Cunmnghomu) showing heat girdling, which 
he has investigated m conjunction with Mr R B Morwood, M Sc. 
Ihe stem and crown die, the loots lemain vigorous and often thiow 
off coppice leaves at ground level At the ground level, however, a collar- 
like constriction is formed, and though the baik is unbroken the water 
supply is evidently cut off and the tree dies Plantation trees of two 
or three years’ establishment may be affected The gudle is often 
associated with slight swellings above and lielow the constuetion, when 
the bark is peeled away, dark necrotic lings may be seen above and below 
the lesion This disease has been reported from Reserve 151 Neumgna 
in the Bunya Mountains Area, and fiom Reserve 220 Kilkivan Both 
these areas are on the ecological limit of the rain foresta and only lcceive 
about 35 inches of ram per annum, with a mean summer temperature of 
approximately 80 deg F Although Bunya Mountains area is one in 
which the pines are frequently affected by fungal growths, it is con. 
sidered that this condition exists because the trees are straggling for a 
living and *re more susceptible to fungal attack than are vigorous trees,. 
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lather than that the meteorological conditions of this locality are favour- 
able to fungal incubation The plants attacked are nearly always in 
exposed situations on heavy soil Several possible factors were con- 
sidered, such as wind, damping, fungus, insect injury, froHt, ftc , but it 
was eventually decided that it was primarily due to the heating effect 
ot the soil when exposed directly to the Bun ’s rays Similai diseases are 
iccouled from USA with other conifers 

Dr J V Duhig, on bchalt of Professor Goddard and himself, showed 
two fish of the Hpecies Galajnai u'connoi% (Ogilvy) which had suffered 
from melanosis Dr Duhig showed lantern slides of sections of the skin 
of the fish The pigmentation w as shown to bo due to heavy deposits of 
what is believed to be melanin about the walls of lounded or oval sub- 
epithelia) cjsts, which aie lined with epithelium and aie, in reality , 
processes budded off from the skin epithelium Anotlur section showed 
these cysts to contain a paiasite, which Dr Goddaid stated to be the 
metacercana stage of a trematode, Clonotrhui ( * species) A section 
was shown demonstiating the ventral sucker by which the genus could 
lie identified The fish is the second intermediate host of the parasite 
and the authois propose to continue then investigations m the dnection 
of teechug experiments in older to seeure the adult worm To this end 
thev desire speeimens ot sick fish which arc well pigmented The exhibit 
had a double interest, m that it imsed the problem of melanin production 
and the subject of the exhibit was an indigenous species to which little 
attention had been paid 

Mi (.' T Wlute exhibited speeimens of Datura ferox Linn fioin 
Clermont, Central Queensland The species, whieh is supposed to be a 
native of Spain and Sicilv , w as first collected in Queensland at Macahstei , 
"Western Dai ling Downs, by K W Bick about March 1916 Since 
then it has spread to othei places, but Oleimont represents the northern- 
most locality ho fni ictorded 

Professoi H C Richards, D Sc , exhibited several beautiful speci- 
mens collected by Mi A N Falk of the zeolite Natrolite, fiom vughs 
within the weathered olivine basalt on the Mam Range some 2 to 3 
miles south-east of Toowoomba He offeied remaiks upon the origin of 
the nuncial, its crvstalline habit, and how it may be distinguished fiom 
•other /oolites 

Mr E W Bick exhibited a specimen of flowera of Spathodea 
(ampanulota, the tubp-tice of West Africa The unopened flower-buds 
of thiR species contain a considerable quantity of water of glaudular 
origin The plant is sometimes known as the fountain-tree on account 
of the liehaviour of the buds when punctured 

Mr J E Young exhibited matted fibrous loots of Casuamna 
■svbeiosa, which had giown m a blanket-like mass in the ciovices of 
< onsolidated sand on Stradbroke Island 
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Abstbict of Proceedings, 28th July, 1930 

The Ordinary Monthly Meeting was held in the Geology Lectuie 
Theatre of the University on Monday, 28th July, at 8 pm 1 The 
President, Mr J B Hendeison, in the chair, and about thirty membeis 
present Apologies were received from His Excellency the Govemoi, 
the Premier, the Ministei for Agiicultuie, and Mr White The minutes 
of the previous meeting wcie lead and confirmed 

A paper, entitled “Two Intel estiug Queensland Eucalypts/ 1 by 
Messrs W F Blakel\ and C T White, was laid on the table 

Two pieviously undesenbed eucalypts are named Eucalypti 
Curttsn collected on sandstone hills at Plunkett, south-east oi Queens- 
land, lepresents a new subscucs Leptospeimce ot Benthaui s senes 
Noimales The duet ehaiacters wlueh necessitate the formation ot a new 
subsenes are the tenmnal more or less corvinbose panicles, the toothed 
calyx-run, and the lianow lugose seeds The tree is a small one of 
Mallee-like growth, with smooth silvery oi leaden-giey baik The othei 
species, E temupei, is a strmgybark oi mahogany found in paita ot 
Central or Southern Queensland, and previously named by Maiden and 
Blakely as a variety of the widely distributed E aimenmdes Schauer 

Mr A P Dodd gave an addiess on “The Biological Control of 
Pnekly-peai 99 The fust step was taken in 1912, when a Travelling 
Commission made a world tour, and on its letuin submitted a very 
valuable report in which it leeommended the introduction ot certain 
insects and diseases fiom America Since 1919 many ot these insects 
have been eaieiulh studied both in Amenta and Austialia, and ten 
species have been established in Queensland and New South Wales 
Of these, the most important are Chehnidea tabvlata, Tettanychus 
ojmntw, Dactyloinu s tomcntobUH, and CavtobUibtis (actorum, and then 
propagation and distribution has been the main feature of the woik 
during the last few veats C cadorum has lieen lemaikahly successful, 
and it is anticipated that within twelve months tuithei distribution will 
he unnecessary 

Mr H K Leweoek ga\e an addiess on “The Role of Diseases iu 
the Biological Control of Pnekly-pear “ 

Investigations have shown that the biological contiol ot pnckly-pear 
m its native habitats is not due to mt> oik* [jest or gioup of pests Each 
cactus legion lias its own combination of cactus enemies which serve to 
keep the cacti under control In evei\ such region the components of the 
cactus enemy complex embrace vai lous species of insects, various fungous 
and baetcual diseases and, occasionally, ceitain species of rodents an l 
other small animal life Those pests leact differently to changes in then 
environment, so that the cactus enemy complex is nevei static but 
changes considerably at diffeient seasons of the >eai in general, the 
insect pests aie far less sensitive to external conditions than are the 
fungous and bacteiial disease*, and aie, therefore, more or less in 
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evidence throughout the entire year On the other hand, certain types 
of diseases are definitely seasonal in their incidence and may be entirely 
wanting except during limited periods when conditions are favourable 
for their development In the pnckly-peai infested areas of Queensland, 
the successful introduction and establishment of such insect pests as 
cochineal and Cactoblasta lias resulted, within recent years, in an 
amazingl} rapid destruction of large tracts of dense pear However, 
it has long been evident that this destruction is not due solely to the 
depredations of the insect pests, but that very valuable assistance is 
rendered by rots and other types of disease In other words, the 
destruction of the peat pest in Queensland is being effected by a complex 
ot insect, bacterial, and fungous parasites in a manner strictly analogous 
to the way in which the Caetaeece are controlled by biological agencies 
m their native habitats Because ot the abundance of water in their 
tissues, succulent plants, such as pi lckly-pears, are paitieularly suscep- 
tible to attack iiom soft oi wet rot diseases aiming from eithei fungous 
or bacterial infections Henct , it is not surprising that by far the most 
destiuctive of the diseases known to attack Opuntias, either in Australia 
01 other countnes, is a sott lot bactenosis Under fa\ourable conditions 
this disease spreads lapidlj throughout the entire plant, causing the 
complete collapse of the trunk and lmitw as well as of individual cladodcs 
Diseases of this charactei aie of the greatest valne in destroying the 
pear, since insect pests, such as Cacioblattts , aie forced to migrate from 
the rotted areas to healthy tissue, and thus bung about a tapid and 
widespread dissemination of the disease-producing oiganisra In fact, 
it is becoming increasingly evident fiom field observations that the 
extent ot spread and, m consequence, the ultimate value of such a 
disease, ih dependent on the numbers and vitality of suitable insect 
vectors during penods of weather favourable foi the development ol 
the disease In addition to the soft rot bactenoam, a number of other 
diseases occurring ou prickly-pears in Australia were descubed For 
convenience in piesentation, these diseases w'ere roughly grouped 
according to the types of injury that they commonly induce Four such 
groups were distinguished In the order of their lelative importance 
under Australian conditions they are — (1) Fungous soft rot diseases 
such as that caused bv Nchizopkijllum commune, (2) dry xot diseases 
which aie probably chiefly in the natuie of physiological disorders, 
(3) anthiacnone diseases such as those caused by the fungi Phyllostida 
concava and Qlceospoium lunatum, and (4) the so-called “sun scald” 
diseases which may be caused bv a variety of weakly parasitic fungi 

Mr Bennett, Dr Herbert, Prof Kichaids, and the President took 
part in the discussion which ensued, and the meeting terminated with a 
hearty \ote of thanks to the speakers 


Abstract op Procefdings Ict Skvtlmbrr, 1930 
The Ordinary Monthly Meeting was held in the Geology Leeture 
Theatre of the University on Monday, 1st September, at & p m The 
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President,- Mr J B Henderson, m the chair, and about 130 members 
and visitors present The minutes of the previous meeting were read 
and confirmed 

Dr H Hamlyn Harris read a paper entitled “The Character of 
Certain Breeding Places of Mosquitoes m Australia ” 

Studies into the possible breeding places of mosquitoeB are here 
continued, and it is sought by patient attention to factors involved 
to determine the methods underlying selection The pli Coneenti ation 
seems an elusive factor, as is shown by the way m which temperature 
of the water and the warmth of the soils tend to deteimme it m a 
large measure The warmer the soils the higher the pH That the 
food factor plays an enormous part in the selection of breeding places 
is still further emphasised by careful observations in the field 

Sylvan mosquitoes undoubtedly tend to neglect waters in which 
a rich proto/oal and bneteiial fauna is missing Mortality amongst 
mosquitoes in water m which a high decomposition rate is in progiess is 
veiy noticeable, particularly m such instances where the death rate can 
be definitely traced to the toxicity of decomposition products The 
ability of C faUgam larva 1 to live foi some time in water provided 
with a tonstant CO, blanket is incomprehensible, unless it is possible 
for dissolved to take the place of atmospheric oxygen 

The effects ot the Characca* m the held m Queensland are negligible, 
pH vanes with the temperature, but sylvan mosquitoes breed ftecly 
between the narrow limits, usually in wateis on the alkaline side of 
neutrality 

Work done on the Murrumbidgee lrngatiou area ahows quite 
clearly that as the colonisation of the noe fields takes place every yeht, 
it should be possible to control mosquitoes effectively by dealing 
mosquitoeB out of the drain ditches and other pennanent breeding 
places at present in vogue This would, at all events, tend to reduce 
to an enormous extent the incidence of mosquitoes on the Jluroun- 
bidgee lrngation area of New South Wales 

A vote of thanks, moved by Prof Goddard, supported by Di 
S F McDonald and His Excellency the Governor, was carried by 
acclamation. 


Abrtrict op Proceeding'', 20th StPTfe.ii her, 1930 
The Ordinary Monthly Meeting was held m the Geology Lecture 
Theatre of the University ou Monday, 29th September, at 8 p m The 
President, Mr J B Henderson, in the chair, and about 40 members 
jH-esent The minutes of the previous meeting were' read and 
confirmed f 
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Dr L 8 Bagster gave a very interest mg address on “The Sugar 
Industry ” The address was accompanied by several exhibits, and 
illustrated by lantern slides 

A vote of thanks, moved by Pi of Muu&>, supported by Messrs 
Watkins and Bennett, and the President, was < amed by acclamation 


Abvirut of PkocM'Iungs, 27tm Octobir 1910 

The Ordinal y Mont ill > fleeting was held in the Geology Lectuie 
Theutie ot the Umveisity on Monday, 27th October, At 8 pm The 
Prcudent, Mi J B Ilendeison, in the ehun, and about 100 members 
and Msitors piiseut Apologies were leceived fiom the Piemier, 
Hon A E Mooie, Hon N F Macgroarty, Hon II E Sirer, and Mr 
Collins, M L A The minutes of the previous me< ting wore read and 
confirmed Mr W M T/Kstiango was pioposed bv Di E 0 Mai Us 
«md Mr F Bennett toi ordmary membership 

Mr O A Joneb exhibited (a) a stone axe whnh was found m tin 
wash about 15 feet deep at China Camp, near Cooktown, (b) a quait/ 
eivstal with exceptionally large grains of Cassitente included, from 
the same locality 

Professor II C Richards delivered a very interesting address on 
4 The Development of a Mining Tndustiy by Modern Scientific 
Methods M 

A vote of thanks moved by Mi L’Estiange, seconded by Mi 
Longman, and suppoited by l)i Robeitson, Mcsmh Bennett, Gipps, 
Hall, and the Pnsidint was earned by automation 


ABbTRVtr OF PttOi LEDINGS, 24TU NOVEMBER, 19J0 

The Ordinal y Monthly Meeting was to-ld In the Geology Lectuie 
Theatre of the Univeisity on Monday, 24th November, 19*10 The 
l*i evident, Mr J B Henderson, m the chair, and about fifty membcis 
and visitors present The minutes of the previous meeting were read 
and confirmed Mebsis W M Kylo, M A and W A McDougall were 
proposed for ordmary membership by Mr Perkins and Di Herbert 
Mi W M L ’Estrange was unanimously elected an ordmary raemhei 
of the Society The business for the evening was a discussion on 4 ‘ The 
Distubution and Classification of Queensland Soito ” 
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Mt U J limes dealt buetty with the descriptions of soil m 
-common use, and showed that none of them by itself was capable of 
describing fully any type of noil However, sufficient agncultnral 
experience had accumulated in the State to watrant the attachment of 
considerable unpol tance to common descriptive teims He then out 
lined the method oi piofile descnption and the generalisations proposed 
by the Russian and American investigators Attention was drawn 
to the soil map of Australia recently published by Professor Pieseott 
wherein types in Queensland were coinpaied to those established in 
Russia Purthei held investigation supplemented by laboratory detei- 
minations ot “single value 1 ' soil characteristics had suggested that 
greater weight should be placed on tile geo-chenmtry of the pment 
material, vegetation, topogiaphy, and diainage than was apparent m 
Russian views He suggested that these could he harmonised by con- 
sidering the pi oi ess of lock weathering in simple teims of mass action 
h> considering the process simply as an hydiolysis The lock-mass 
could be looked on as a imxtuie of substances, part ot which (A) were 
iclatively easily decomposed, and pait (X) un decomposable, or 
decomposable with difficulty This mixture reacting with water would 
eventual!* form the hydioxides of the alkalies and alkaline earths, silica, 
and oxides of alumina and iron The reaction proceeded thiough seveial 
stages producing the common soil materials As an equation it could be 
written— 

A v 

|m SiO, AlgOj F© jOj] + X + n K,0^ [( lay] + X + mOH ^CAI.O.eU + X 

Moluble 

If at any one stage tlu icaction in the dnectimi of the tight hand side 
proeeedod ao slowly that apparent equilibrium was reached, a definite 
soil type could lie discerned The stage reached would depend Imth 
on the active masses of the leactants and ot the products ot the reaction 
The uctive mass of A conesponded with the basicity and Blight solu- 
bility ot the lock, that of the watei with the soil watet and was thus 
determined bj climate, topography, and texture of soil The pioduets 
of reaction of most importance weie the alkali and alkaline earth 
hydioxides which became converted into catbonates, but were capable 
of yielding ions of the alkali and alkaline earth metals Then lemoval 
was effected by drainage, and was thus dependent on precipitation, 
topography, vegetation, and soil texture Hence, if rock type and 
topography in any area weie average, climate and vegetation would 
dominate the formation of soil type The farther action of water was 
seen m the downward translocation of the clay minerals, which might 
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proceed slower than, as fast as, 01 faster than chemical decomposition 
according to the texture of the soil and its water relationships Thu 
generalisation appears sufficient to explain the frequent occurrence of 
intrazonal soils in Queensland As an example the black earth 
(tchornosem) of Queensland was taken It developed on the Cretaceous 
plains as a grey-brown earth, the strip of desert sandstone broke the 
continuity of the zone eastwards In the Peak Downa district the true 
black earth develoi>ed on the nioie basic rocks Here bngalow and belar 
thickets began to invade the grassland The blatk earth then still 
ictaiiied its characteristic layei of calcium carbonate though becoming 
lighter in colour With the advent ol lain forests, howevei, the calcium 
carlionate disappeared Highly basic i ocks became deep red loams, less 
basic locks brown loams with led-elay subsoils Moie acidic rocks gave 
yellow earths <md an open forest vegetation Attention was drawn to 
Keen’s demonstration that the maximum effective capillary rise of soil 
water was about 3 feet It was pointed out that the ralcium carbonate 
layei m the black eatth ouuned at a depth of about 3 feet, aud hence 
would serve to maintain the upper soil layer in equilibrium with calcium 
ions If this layer became deepei or were removed through any cause, 
furthei decomposition ot the pnmarv (lay became possible In the 
case of the deep rfd loams thin was more rapid than peptisation and 
downward translocation Values foi oven-dry moisture and ignition 
loss suggest a change from the montmonllonite gtoup of minerals to 
those oi the kaohnite gioup with liberation of sesquioxides 

Dr W H Hryan dealt with the several factois which influenced 
the pioduction ot soil types With reference to the climatic factoi, he 
pointed out that the obvious parallelism of the soil zones of Russia with 
pronounced climatic belts was explained by the fact that tempeiature 
and rainfall both varied with the latitude, the result being a seiies of 
regulai rones In the United (States of America the major soil-belts 
made no such regular pattern, And it had been suggested that this lack 
of regularity was due to the tact that, while the temperatuie varied 
from north to south, the lainfall varied fiom east to west Some 
authors had expressed the opinion that this lack of parallelism in the 
two climatic factois should lead to a checkered arrangement of the 
principal soil types, but Bueh a pattern was not shown by the soil map- 
Several attempts had been made to reconcile the distribution of soils in 
the USA with the principle of cbmatic control by the use of composite* 
factors based on the temperature-rainfall ratio, but these were unsatis- 
factory for several reasons A study of the American soil map suggested 
a simple explanation of the nature of the climatic control which in 
spite of its simplicity seems to have been overlooked It appeared that 



AB8TBA0* OF PBOOKEDINOfl 


xxm 


where the animal rainfall exceed* a certain amount (approximately 
26 inches) , tempeiaturei becomes the controlling factor, and that where 
the precipitation falls below this value temperatuie is relatively unim- 
portant and rainfall is the decisive factor This generalisation was 
evpressed diagi ammatically as follows — 

Diagram to show the relationship between some soil types and the two 

d\mat%c factors 
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If this arrangement does m tiuth represent an important principle 
of the relationship of climate to soil type, then it should also be 
applicable in areas other than USA — e g Russia The climatic range 
of Russia would occupy a diagonal strip across the diagr am, and 
would provide the correct sequence of soil types An ariangement 
somewhat similar to that of the USA might be predicted for the ‘soils 
of Eastern Australia, hut the pedalfenc soils would be confined to a 
narrower strip Referring to Professor Prescott’s soil map of Australia, 
Dr Bryan suggested that many ot the soils of Queensland tentatively 
shown as Podsols were moie piobably the equivalents of the Yellow 
Earths of the USA 


Professor J K Murray dealt with soils from the point of view of 
agricultural experiments 

Dr D A Herbert pointed out the inipoitanee of a study of soils 
-with regard to plant ecology 

Professor H G Richards lecommended for the consideration of 
the Council of the Society that a committee be formed to collect data 
and to prepare an account of the soils of Queensland for submission 
to the Thircl International Congress of Soil Science 
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